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FOREWORD

Th
Mankind's dependence on the marine world is Increasing every day.

Whether for food, minerals. pharmaceuticalL, transportation or recreation,
men and women are looking in ever increasing numbers to the oceans, seas
and lakes of the world.

Lniversitv Curricula in the Marine Sciences and Related Fields is
designed to assist students planning careers in the marine sciences. and j
others who need current information on adrine-relateti courses offered by."'
universities, colleges and technIcal institutions in this country.

Fe appfeciate the cooperation of the institutions that provided the
information'included in this edition

4

I

Sed A. Ostenso
Director
kyationalStra Grant College trograr,..

National Oceanic & Atmot.pheric

Administration
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Ceneral

This edition or University Curricula In the Marine Sciences and Related Fields, the
ninth ina-series inauguarated by the old Interagency Committee on Oceanography, is designed
ptu answer the question uiten asked by students and guidande counselors about which colleges.
and universities offer marine courses.

brs

Its purpose is to provide a guide rather than a definitive description of current offer-
ings in the marine fitld Students, couselors and othervusing the volume should select
from it institutions of interest to contact directly for full information concerning
admission requirements, scholArship-fellowship availability. the specific courses which
\zIe being offered during particular semesters and related matters

Ine Inlormation in this publication was provided brafticials at each coiplege or unAver-
sity. As the material was gathered during the early part of 1979, references in some of.-,

- the program descriptions to "this year" likely mean the '1978-79 aqademic year.

The criterion for including an inatitution in ;Alin edition was that it offer a program
at least 25 aemester.hqurs in the marinefieldt broadly defined. Although the number of

r eponding institutions has increased since the last edition, several Institutions which
uld otherwise qualify were not dbie to prepart _their material in ttr.'e for inclusion. In

1I-. 350 questionnaires were distributed

Institutions were asked about programs in all areas of marine studies. from two-year
.

,

.

.
.

technology training courses to Ph.D. offerings. Programs 'in marine law, fisheries andigood
science, the maritime field and naval architecture were specifically included, as well as
any new interdisciplinary programs that might fall outside.1raditional organizational
structures. . eaf

)

Reports from the inatitutivs are'iisted alphabetically and are organized as follows

A description of the f1glities available, including research labs and vessels

p The degIee programs in the marine field, usually wish the entrance and course require-
.

ments specified

A list of the marine courses offered and the ciedlt given, according to each school's
system

A if of the faculty members involved with the degree programs, alphabetically and
in most cases with the highest degree earned

, c

.....

The name of the contact person for further informatitm

The geogiaphic index will help identify facilities in a'given region,

Nr..

I.

Scholarship Information

There are a number of excellent guides to scholarship information available. Withput

exception, they point to the enstltutions themselves as the principal source of information,
but nonetheless. provide useful deocriptions of the different tyPestof aid programs available.

One of the best. is published annually by the American Legicl "i:eed a Lift?" 1; publish-
ed by them each fall and one copy is available free by writing to.the American Legion National
headquarters, P.O. Box 1055. Indianapolis. Indiana 46206. Additional copies are available
for 50c each While this brochure la naturally heavy in emphasis on aid to children of
veterans. It As a compiehensive listing of government, business and organization-provided .

aid The 132 -page booklet (1971 edition) describes the 54 billion that is available to

qualified students. Included in the American Legion publication is a list of boors carried
in most libraries which provide guides to olleges and scholarship assistance, be booklet

also provides a state -byTatate list of educational benefits and eligibility requirements

for each.

Students and counselors would also be..seeTl advised to contact a U.S. Representative or

Senator from their home state for copies of availlible Federal Government documents describ-
ing current aid programs. -Such programs dften undergo change and it would be important to
obtain the most recent inecTemation available The U.S Office of Educatioh currently makes

available i gbe -page fact heet-out;ining its aid programs.

High school guidance offices will have information available about sources of financial
aid stiNcan provide lead's to publications available in the co4munities which provide further

information

I),

4
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Career Guidance

1

Students looking into the marine field es a possible f4ture career would do well to talk
to as zany, feople familiar with the field as possible. pceanography has attracted cojsid-
erable worldwide attention and has also been the object of some exaggerated estinates of
future growth as afield of endeavor.

A realistic fide to the field from the career standpoint is the booklet. "The Oceans
and You," public by the Marine Technology Society ($3.00 prepaid). 1730 M Street. ti W.,
Suite 412. Washington, D.0 20036. .included are *Tay introductory diecussionS of the field.
jobdesdriptions fKom sample employers among private industry, government agencies and uni-
versitie?; a cauule list Of institutions offering marine programs; a coMprthensive reading
list, a description.of.marine technician training programs, a list of sources of additional
infoxp4ion about the field, and some auggestiods about personal actions for en interested

'individual.

Other career guidance publications which have been.produced in recent years and might
still te'available include So You Want to Re a Marine Scientist, Miami Seaquarium,
Rickenbacker Causeway. Miami, florideGeophysics, theEarth in Space, American Geophysical
Lnion, 1707 1. Street. N.w , Washington. D.C. 20036, Your Career in Oceanology, by Norman
H. Caber, Richards Rosen Press,"hew York, New York 1967: $4.00; and Training'and Careers in
Marine Science, International. Oceanographic Foundation, Virginia Key, Miami. Florida.,

Good sources of general information are the Federal Government agencie with marine
programs Among them are

. ..
Department of Cbmmerce, \ational Oceanic and Atmospheric Administration and Maritime
Administrationr

Department of the Interior, Geological Survey and gstreau of Sport Fish and Wildlife

4 ,

Department of

1

e Navy, Office of Nava). Research, s2aval Oceanographic Office and.
Oti

1
amcgrapher o the Navy .

f"

Depart;egt of Transportation, U.S. Coast bUard.

'
. .

L\
, _ Additional information may be obtained from such diverse sources as the Department of

State. Smithsonian Institution and Environmental Protection Agency. , \,.
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Penns4vania S t4 University

11,HODE ISLAce.

Brown University

Roger Wipiame College

University of Rhode 'Islan4 s'

,t,

SOUTH CAROLINA

Clemson University

Univeipity of South Carolina

TEXAS

.8rszosport College

Lamar University

Rite University! ,
MA.

Southwest Texes,State tnlVersity

Ter1eton State University :

Texas ASH University
.43A .1. .
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231

70
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29
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69

116

133
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Texa s Christian University' . .158
a

0 Univer3ity of Houston ...... . 20? ,

University of Texas 249. /
Cniveraity of Texas iledical Branch

.'

The Mairne Biomedical institute .
*. . . . .1,. .253

.41

V

Marae Science Consortium, Inc 78

Old Dominion University . .. 103

Univtrsity of Virginia
Department of Invirorinental Sciences .253' '

,Virginia institute of Ma ne Science
College of William end ry .. . . ......... 271

Virginia POlytechnic Institute and State Unreer4ity . 275

w.

.. VIRGIN ISLAZS -

Fairleigh Dickinson University

Indies Laboratory of Fairleigh Dickinson Lniveraity 45

14gTON

Ilingham VcAttional-Technical ensiltute
,75

Clover ?ark.Education Center
4 30

Eveygreen State College . ........ 44

Grays.Herbor College. . . : .. % . : . . 60

High line Community go-liege 65
IP . .

Peninsula College .. 112

Seattle Central Community College li. 126

Seattle Pacific University. .
.

. .127

Shoreline Conitunity College '

r ,- 128

4 University of Washington 255
4

Walls Wails College . 1 276

ftestern Washington Universgy . , ..... . . . .280

WEST VIRGINIA

ti West Virginia Lniversity .281

11.

`1%,
%lisco.stN Alpe

University of Wisconsin - Madison 266

NON,

University of Wisconsin Milwaukee 271

C.

A xvi



F-
d

BRITISH at:MIA

CANADA

University 61 British Columbia . . ... . ... 169

I
,

........_

McGill University , 86 ,

QUEBEC

4

Note. Rome of the inptitutions whose curricula appeared in the last publica-
tion either dirmot respOnd to the questionnaire. or their response was received
too,late and/or in a format which could not readily be utilized. In these casts.

rather than .no inclusion at all. the information has been repeated.
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UNIV,ERSITY '

Garden City. Long Island. New York 1.1530'

I

" o r
4

Marine related aCtSuities at Adelphi University
arc centered in the DeiArtient,s of Biology, Earth
Science and Physics Currently, the instructional
and research energies of eight fackift3, Arp_marine

oriented The Departments of Biblogy and Earth '
Science offer the Marine Science degree with a
mirine OrAntation. The Universi.ty FaIntains the

RAY Shuttle, and a. Boston Whaler to implement pro-'
grams of research and education' "Opportunities
for oceanographic cruise experl4ce and research
are avallable.and encouraged,

Nt

Equipment'ayslable for estuarine and ocean
teaching and Research idqude induction salinnm-

.

.eters, submarine photometenfotier trawl, seine
nets, oxygen 'analyzers,"specific-ion probes. pH
seters,,spectrophotometcrs, microscopes, photo-
graphic equiphent. gcuba gear, climate control

chambers, Lentrifuges,'a seismic hammer with six
chambers. and watar.and bacteriological samplers

The following degrees are offered

1. B A- InterdisciplinarL Major in Marine and
Environmcrtal Science, sponsored b. Biology and
Earth Scrence_Departmenti and Institute of Marine
Scienc4. Degrees granted (12)

.

5.

L

a) Beology
b) Earth Science

'c) Chemistry
d) Physics
e) Mathematics

20 credits
10 credits
12 credits
8 credits
8 credits

'MA in Biology"with specializatiOn in Marine
Biology. Regress granted (62)

Tbir y-three credits including 6 for thesis
search

Compr pensive examination, oral or 444r,

3. M.S in Earth Science with specialization in,
Marine Science and Environmental Science Degrees

' granted (15)

Successful completion of 13 graduate credits as
follows

a) Earth Science
b) Mathematics
c) Electives

The.following courses are of
with the above programa'

6

llNDERGRADI.ATE COLRSES

Bio 234
Bio 250
.Bio 253

Bio 310
Bio 490
Bio 512
Bic. 575

EA6 104
EAS 224
EAS 465

Epologf'
Invertebrate Oblogy
`Urine Biology
Biological Communities
In8ependent Study
'Biogeography

MALIne Biology Field TrO
ErNironsental ceology
Marine Science
Scientific Diving

1

21-24 credit.
3-6 credits
V credits

in conjurctign

4

4

4

4

2 )

3

4

4

1

GRADUATE COURSES

Bio 614 Ecological Systels
Bio 632 Biological Oceanography
Bio 636 'lchthyoloky
Bio 637 Marine Botany

t Bio 638 .Marine Ecology.
Bio 634 Marine Microbiology

--Bio 701 'Marine Seminar '

Bio 790-41 Special Research Problem
Bio 748-49 Thesis research

411

EAS 611

EAS 63t
EAS 636
EA.S.Z637

EAS 654
EAS 674
EAS 727
EAS 728

EAS 761

EAS 765
EAS 798
EAS 149
EAS 801

EAS 802
Plq 655

Geosratisttcs
Bnviroameneal Monitoring
Environmental Resources
Environmental PolIution.f.

Conservation
Oceanography
Hydrogeology
Geochemistry
Marine Chemistry
Marine Geology
Coastal Processes
Guidedeesearth
Thesis Researyh
Environmental Management I
Environmental Management 11
Physics of Marine Environment

The instructional staff for the marine
program consists of the foil rtg

Brenovitz, A. Harry. Ed.D.. Professor
Cassin, Joseph M ,'Ph.D.. Associate Professor
Churchill, A. Coolidge, Ph D., Associate

Professor
Dooley. James g Ph D , Atsistant Professor

4

3
4

4

4

2

2-3

6

3

3

3

3

3

3

S

' 3

3

3

3. sr

3

3

3

3

oriented

EARTH SCIE.CE
a

Cok, Anthony, ph.p., Assistant Professor
Sirkin, Leslie, Ph D , Professor
Starner. John, Ph.D.. Assistant Professor

PHYSICS

:GarrelI, Martin. Ph.D., Assistant Professor

To obtain further iraormation. address in*uirfes
to

Marine Program Coordinator
Deortment of Biology'
Adelphi University a

Garden City. Lpng Island, N.Y. 11530

"4. jt

II

)ALABAMA STATE UNIVERSITY
Montgomery, Alabama 36101,

I

Alabama State University+, thiougheffillation with
the Marine Environmental Sciences Consortium, offers
a major in Biology with emphasis in Marine Biology.
Students pursuing this rogram sre requiredfio com-
plete the general/con requirement*. and I TinE-
mumtof 25 credit hours o Marine Science courses.

r.

7.



The courses in Marine Biology are offered only
at.the Dauphin Island Sea Laboratory logated on
Dauphin Wand.41abama. The facilities at the Sea
Lab include laboratories with research equipment,
and faculty offices.

4
The requirements fur the B S. degree with empha-

;is in Marine Biology are

General Studies requirements
Electives

64 credits
9-I3'credits

BIOLOGY RWIREMENTS (MCbtaMery campus)

,

THf-AMER1CAN UllVERS1TY
Wa4Ingto1 i, D.0 201,1,6

4

The"American Usivealtw offers to students one of
the boat unique and dkvrrse marine science academic
programs in the nation. Nearly-one hundred courses
are offered in 'bn/irpnmeatal and marine sciences,

with about half, on campus and half as field stations
or marine la6r:Itpries or aboarA ship.

' The Americad Loiversity (A.U.) has affiliations

or memberships with selected.regional marine insti-
tutions fru_lUding (li the Marine Science Consor-

s*

lio 240 Invertebrate Zoology
r

tium, ,(2) Sea Education.Associatpn, (3) the U.S.
National Park Service (L1ghtahij Chesapeake). (4)

Bio 241 Geneigj Botany 5 t.S National Aquarium. Affiliations are pending
Bin 136 Geneflts 5 with (1) the Gulf Coast Research Laboratory. Ocean
Rio 337 Cell Bfology 5 Springig.Mississippi; and (2) the Jean-Michel
810 .t2 - Biological. Techniques 5 Cousteau Institute Project Ocean Search Expedi-
Bio 450-451 Semicar 2 t106). Participation in these numerous and diverse '

27e programs provides'students with a multi- habitat

MARNE 440L047Y COURSES (Dauphi -n Island)
(world-wide) marine academic experience. Students
register for all course work and research (on and

Bio 433
Bio 418
Bio 419

BiQ 440
442

CHN1STRY

Inorganic

Organic

TRIGONOMETRY

Marine Biology.

Marine Ecology
Marine Vertebrate Zoology
Coastal Ornithology
Seminar

PHYSICS

PORE1G% LANGLAGE

s

J

4

A

A

6

off campus) through The American University

The variety of fi,eld research facilities e.hbles
long-term studies of diverse aquatic environments
including the ocean, lakes, estuaries, rivers','

1 lagoons, wetlands, and foreap. Partly and wholly-
25 funded graduate and undergraduate'internships allow

local work-study projects in aquaculture, limnology,
and environmental education. Research and teaching
fellowship/ are available at the graduate level.

15 Coursework and research facilities are also avail-
15 able through numerous goverhment agencies in the

area and t 'hrough the Washington Area Con%ortium of
5 Lniversities (Georgetown University, George Washing- .

ton University, Howard University, Catholic Univer.
12 sity and others). In each case, the academic reg-

istration is made through A.U.
19

60

Total Credit Required 181C-190

The instructional staff for the biogg7y:::ses
listed above consists of the following

BIOLOGY (Montgomery campus) ;

Iswegbet.E Chums, Ph D . Assistant Professor
Mayfield, John E , Ph D ...Assistant Ptofessor
Qllyiere,-James, Ph D . Professor

MATE BIOLOGY' bauphin Tsland.Sea Lab)

The Marine Environmental SclenceApConsortluM
supplies instructional staff for the Marine Biology
courses.

t

To obtaig further information, address inquiries
to

Awe"

Dc. James Oliviere, Chairman
Division of Biological Sciences
Alabama State University
Montgomery. Alabama 361.01

mir

21

A.U. faculty funded research interests include
remote sensing (wetland tapping, water quality and
land use in national patA), ocean draping muni-
cipal and industrial wastes: environmental assess-1
went and monitoring in laRes, teservoirs, rivers
(Columbia, Mississippi, Potomac and the Amazon).
estuaries (Chesapeake day, Delaware Bay and Chinco-
teague Bay); a a oceans (North Atlantic. Gulf of
Mexico, Catibbe n, and Mediterranean), distribution
and abundance of organisms, invertebrate.zoology,
fisheries. ecolog cal studied in salt marshes, na-
tionally recogniz Project IBIS (intensive biometric
Intertidal Survey), marine optics/spectral dinribu-
tions/productivitMespiration and many others.

SEA Senes5,,er_t Sturde9ts spend six weeks so Woo);
Hole and six Wega abona,the Wesjward (a 110-foot
sailing ship) in the Atlantic ogiGaribbean, for 16
undergraduate credit. hours. \

The Marine Science Consortium a% Wanzip Island,
Virginia. About 25 courses are offered field
during summers. Opportunities for nt re:
search. Research cruises and Project IB1 Isalt
marsh research) are especially well 'known...L.4.

Graduate and undergraduate degrees in Oceanography,
Marine Biology and other similar fields may he ar-
ranged as interdisciplinary programs, or as degree
programs in the Department of Biology. Marine and
environmental specializations are also available ir)
chemistry, physics and other departments. The Biol-
ogy requirements are given }e representatives of '

mate department*, some interdrgartmental degree pro-16
grams also are listed



7.

1. B.A. in Biology

a) Lgivereity Liberal Arts and Englisn
Requirements 24 credits

b) Core courses in Biology % 37 credits
c) Elective courses in Biology 3 credits..
d) Related raquiements 8 credits
e) Electives, to cotplete a minimum

of 120 credits

2. B.S. In Biolegv
1/44

a) Free elective courses in .
Biology 12 credits

Universify Liberal Arts and
English requirements 24 credits

c) Core courses in Biology . 26 credits
d) Related requirecatnts (chemistry,

physics. math and statistics) 34 credits
e) Electives, to complete a minimum

of 120 credits

3 Two'new degrees B S in Marine Biology and
S in Marine Science have been submitted for

Lniversity approval

4 M.6 in Biology.

Thesis degree with specialization in Marine
Biology. Marine Science, or Oceanography

a) Minimum of 32 hodrs of approved graduate
work including six hours Master's Thesis vesearch
and two hours of Graduate eminar

b) A written comprehensive examination'
c) Successful coppletion, defense and accep-

tance of a Master's Thesis

#
5 B.A in Environmental Studies

May only bey taken as a second major, combined
with a traditional B A or B S degree. The stu-
dent's fipal degree plan must be approved by a
faculty member of the student's department and the
Environmental Studies Committee when the double
major is declared

a) A of 36 credit hours is required (Or
the doubt major
"b) Required courses 4 18 6redits'
c) Of the 18 remaining credit hours, 12 hours

must be outside the spatent:s major department
and his major degree requirements.

d) Of these 18 remaining crOit hours, nine
credit hours must be .300 level of above

6. N S T y, In EnvironmentaritSystems MVagement
1X u

Thesis-option degree offered by the College of
Public Affairs, Center for Technology and Adminis-
tration. Requires tl* completion of all foundation
requirements or their equivalent (approximately nine
credit hours), and completion of 36 graduate semester
hours in core requirements, field requirements, and
thesis repirementsior research and /or seminar.
Students must successfully complete one comprehen-
sive examination in thettain field of concentration.

7. Graduate Certificate in Environmental. Systems
.4 Management

The Environmental Systems Management Program, of-
fers graduate certificate programs in general En-
viionmental Systems Management.70cean Affairs Man-
agement, apol Toxic and Hazardous Materials Manage -
ment' 18 credit hours

ti

rA.

8. Sql D. in Environmental Chem try

A minimum of 72 semester hours of graduate work
is reqnired.

a) At least 60 graduate semester hours of
chemistry including seven specified courses.

b) Two semester hours of a'seminar in
chemistry

c) Twelve to 24 semester hours of Doctoral
DisJertation Research

d) Eighteen of the graduate semester hours
must be chosen from the environmental systems
management,courses offered by the Center for
Technology and Administration

9
/
FIL.D in Science Education

a) A minimum of.72 semester hoursof graduate
credit beyond a bachelor's degree. with at least
12 of these hours being devoted to the disserta-
tion which includes an oral defense. Specific 1

courses may be necessary for certain study areas.
b) Tools of research
c) Qualifying examination must be takenlbefore

completion of 24 hours,of course work
d) Three written comprehensive examinations

and one oral cotprehensie examination are
required A

The following courses are offered in conjunction
with the above programs. `tl

UNDERGRADUATE COCASES

09 203 Introduction to Oceanography
09.204 Marine Biology
09 225 Wikdlife Conservation and Management
90.110 Introduction to Oceanography
90 161 Introduction to Limnology
90 200 Fer4ectives on Environmental Crises
90 205 Introduction to Marine Science
90 206 Man and the Sea
96 207 IntrOduction to Nautical Science
90.208 Marine Science Laboratory
90 209 Nautical Science Laboratory
90.211 Field wethods in Oceanography
90 212 Marine Navigation
90.121 Marine Invertebrates
90.241 Marine Biology
90.250 Management of Wetland Wildlife
90.00 Marine Ecology
90.264 Field Biology
90.281 Field Methods in Limnology
90 331 Chemical Oceanography
90,342 Marine Botany
90 343 Marine Ichthyology
90 344 Anatomy of Marine Chordates
90.345 Ornithology
90.362 Marine Geology

90.364. Physical'Oceanography - .

,90.398 Development of Masebe-Org'anisms
90.420 Merin* Micropaleoniology
944431' Ecology of Marine Mankton
90.458 Exploration Methods in Marine Geology.
90.459 eoastal GeomorphdThgy

GRADUATE COURSES

90 520 Marine Microbiology
90 530 Coastal Sedimentation
90 540 Environmental Science Education
90.57p Marina Poliutionit h Cruise
90.571 Tropical Marine Ecology (British Virgyt

Islands)

09.502 Cooperative Work-Study Lightship
Chesapeake

3

ti

+-

*).



09.520 Limnology
09.523 General Ecology
09.524 Advanced Ecology
09.550 Scientific Publication

,

09.858/6 Water Pollksoet Biology 6 Laboratory

09.572 Special Topics in Ecology =''
.

09.603 Advanced Oceanography
09.623/4 Marine Ecology and Laboratory

90.510 Tropical' rine Ecology
nil55.580 Enviro ntal Analysis 'through Environ-

ment 1 Impact Statements
55.581 Engineer'ing Principles and Marine Manige-

cent / -
55.582 Environmental Law and Administiation
55.583 'Energy, Technology and the Human Environment
55:184 Water. Technology. and the Human Environment

55.5N Coastal and Estuarine Environments
55.5 Law 9f the Sea .

55.588 Dial Access Series in Envirorbentai Systems
Management
- Air Pollution Problems

.- . - Practical Scientific and Technical
' Writing

55.680, InAroduction to Toxic Materials
55.681 , Pesticide Degradation in the Environment
65,682 Federal Regulation' for Toxic Materials
55.683 PoliutionAbatement Potentials

.

55.685 Workshop 11 Environmental Svstpmg Management
, . 55.6* Conservation and Environmental Management-

;' Resource Recovery
55.587 Conservation and Environmental Management.

Toxic Substances
55.688 Conservation and Environmental Management

Predator Management
4 55.780 Seminar in Environmental Systems Management

A
10a,f.ulty in Marine and Environmental studies at

the lkierican University consist of the following

BIOLOGY

Anderson, Richard R., Ph.D., Professor (plant
physiology, plant tXxonomy, rimote sensing)

Banta, Villiam C., Ph.D., Professor (morphologi
cal development of bryozoC, marine biology
and marine ecology)

Champ, Michael A., Ph.D Associate Professor,
(aquatic and marine science, limnology, w er
resources, oceanography)

Chinni', Robert J., Ed.D., Associa rofessor
(science education)

Darden, Do thy E.. M.8 Te4 (environmental re-
sources managemett3--

Sagen4 Martha fh D., Professor (environmental
system"., ement, ilmnology),'Chairmen,
Dexartmetil Biology

CHEMISTRY

Aldridge, Mary H Ph.D., Professor (Organic
chemistry)

Carlon, Frederlet W., Ph.D.. Associate Professor
(biochemistry)

Foley, Robert T , Ph.D , Professor (electrochem-
istry, phys;eal chemistry)

Norton, Matthew F , Ph.D.. Professor (geology),
Chairman, Department of Chemistry

josher, Nina. Ph.D , Associate Professor (physical
chemistry)

Waters, Paul F , Ph.D , Assistant Professors

zcommlqs

Wisman, John D., Ph.D., Assistant Professor (eco-
nomic thought)

a

'PHYSICS

4

Harrison, Ark. Ph D , Professor (fluid dynamics)

SeAnan. Romeo A . Ph D , Professor (Mossbauer
spectroscopy)

CENTEP FOR TECHNOLOCA AID ADMINISTRATION

Boynton. Robert, Pn D.. Professor ',public adr'n-
istra0on), Director, Center for Tethnoloz.
and Administration

Malone. David W Ph.D , Associate Professor
(systems design and public affairs)

Richardson, John. Pn D , Professor (global
modelling)

SCHOOL OF GO4XRS4LNT AND Puna. ADMINISTRATIuk.

,..Leiber, Harvey, Ph D , Associate Professor
(environmental management, federalisms public
administration)

%"cCurdv, Howard E., Ph D , Associate Professor
(public administration, organizational theory,
comparative administration, the American Presi-
dency, politics in literature and film)

. /

To obtain further information, address inquiries
*6,

Dr Michael A. Champ, Ph
Director, Environmenta and Marine Science
Department of Biology'
The AmeriCan Eniver tv

Washington, D C 0016
(202) 686-2177 /

ANNE ARUNDEL COHIMUNITI.001:LEGE

AmOld. Maryland 21012

There are a variety of Marine Studies opportuni-
ties at Anne Arundel Community College, The most
prominent one is the Marine Technologies program
which includes a Mechrcal or Electrical option.
Marine-oriented coure s are also found rn the divi-
sions of physical education, science and contrinuing
education. The Marine Technologies .program provides
job skill preparation for engineering technology and
environmental careers with a marine. emphasis. A
graduate of the program could be considered an engi-
neering or scientific technician with special marine
related skills. knowledge'and interests

Most-students enrolled in the Marine Technologies
caret'. K.:1gram plan to seek employment after gradua-
tion. Some students plan to transfer into tachelor
Degree programs at other colleges and universities.

A Cooperative Education program has been estsb-
Ushed where tht student works 15 -20 hours per week'
in a.position closely related to hie field of study.
The number of credits taken per semester is reduced,
lengthening'the program of study to five or six
semesters.

a
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1.aboratocies are an important part of any techni-

cal program The Marine Technologies program has
2,200 square feet of lab space. lhe'l.;bs are

equipped with oceanographic and ocean engineerir%
equipment, instrumentativa for measuring tempera- '

tures. pressures. fluid How, vibration and other
variables) and equipment for analyzing environmental
data samples, There is a .nigh pressure test facil-
ity for testing ocean equipment at a simulated ocean.
depth of 12.0 feet Equipment can also be tested ,

ina open sJilace nine -oot deep, six-foldiameter
water filled tanle$

Outduors tleld wore is an ImooFtant part of the

program. Instructio7 takes place aboard a 26-foot
diesel-powered research vessel equipped with compass,
-ticording fathometer, 1.1iF-FM radiotelephone. radar,

Loran C. two booms-and hand willches, and a deck-

house lab area A J6-foot outboard skiff with boom
and winch 1$ also used

The Anne Atundel Communi.tv College Marine Stud-

ies Field,station is a 400''square foot building with
a dock. locat.11 on a tributary of the Chesapeake bay

Degrees .de),!red Associate of 4rtb11,Irane
TechnolosAes Degrees offered (6).

The '011uwing program of study is for the Marine
Techno,ioots program ,

XXI Ill (enerohoteanographv'
MRT 114 Field Techriiques in Marine Samplin? 4

MIti ll5 Small Boat Seamanship
MRT. 211 Mechanical Measurements and

Instruments

MRT 212 Ocean Engineering Technology 2-3

MRT 214 Marine Science & Technology Seslmar 3

MRT 220 Marine Technology Pro#ect
EET 118 Electrical FabricAtion Stalls 3

MATH 121 Algebra and Trigonometry
lATh 122 Mathemsnics with Calculus
Plff 111 Fundamentals of Physics I
GT. Ill Communications in;echnology
CT 112 Technological Problem Solving-

1.

2

.'
Computer 2

ESG 111,112 LoaposItion and Introduction to

Smith. Robert J.. M S.E.E Associate Professor
Theisz, Jr...Gordon F., M E E', Associate

Professor

MECHANICAL EVGMERP.G TECIOOPCY,

Somers, 6eorge.W , H S.M E , Associate Professor

MARINE TECHNOLOGIES

to

Gucinski, Mermann. H 8.1 A ,'Associate Professor
Stibolt, Kenneth A., M S M.E., Professor

Ty obtain further information, address inquiries

I%.emneth A. Stfbolt

Professor, Director
Marine Technologies
Anne Arundel Community College
101 College Parkway
Ardold, Maryland 21012

(301) 647-7100, ext. 380

ti BELLISGHAM VPCATIONALETECHNICAL INSTITUTE*
Bellingham, Washington 08225

A 41-foot boat, BelleTech, is rigged for trawling
and purse seine A net loft is also upd at Belling-
ham harbor for net, work

CCOIERCIAL FISHNG COURSE

This is a course designed to prepare persons with

.1

Literature I and
Electives

PE Physical Activities or Scuba

ELECTRONICS /MARINE TECHNOLOGI_OPTIO%

6

3-4
little or no prevTous experience to enter employment
as crew members on commercial fishing vessels. The
graduate will beable to serve on board a variety pf
fishing ships, including those used for purse seilApg.

..otter trawling, gillletting, reef-neeting, trolling

and halibut fishNariA

'The,Commercial
A

11.5/1,16 Circuits I, II 8 Fishing coftse is'nine months long.

EE 9 Communications Electronics 4 Classes operate five daha per. week for a total. of

tET Elective 4 1.080 hours The class schedule is as follo4st
Morning 8 30 a a to 11.30 a m., lunch 1130 .s.m to

MECHANIC'cLMARINETECHNoLapX.YOTITON
12.30 p.m , afternoon 1230 p.m. to 3 30 p.m. Stu-

dents may also enroll on a hilf-time basis, taking
either the morning or afternoon clssel.

MET 111 Engiaeering fraphits I

. MET 121 Manufacturing Processes
3

3

/ MET 122 Engineering Materials
'1.1 3

Course Outline
MET 243 Static, and Strength of Materials 5

Full time Instructional staff for the engineering
technology-Courses consists of theAollowing indi-
viduals.

i.ECTRICAL MINEERING TECFLNOLOGY

Christophtr, . H S , Assistant 1/rofeapor

Liimatta, Peter Es, AAsociate Professor
Miller. Charles C., M,S.LE.. Associate Professor

1. Intractiorc,FhArmnercialFhin

a) Overview of fishing industry
h) Common methods of commercial fishing

Special entry of interest.

5

S.



2 Orientation to the Vealel,'

a) Teamwork
b) Common deck equipment
c) Navigation aids
d) Marine terminology
e) Work stations
f) Crew members and their responsibilities

3. Seamanship

a) Skiff handling and operation
b) Docking, anchoring, and line handling
c) Stowage of equipment . =

ti) Clothing and protective gear
e)' Health and personal hygiene

f) Conservation of water electrical power.
and other resources

' 4 Navigation and "Rules of the Road"

a) Use ef navigation aids
b) Plotting a .curse
c) Channel markers, passing, signaling, etc.
d) Distress signals

5 fety Rules

s) As applies to all "on-board" activities
(integrated throupout instruction)
. b) Emergency procedUres

* 6 Species of Cotton Coemerc(al Fish

-7-yrer

a) Identification
b) Use

A Care and Handling of Fish

lar a) Federar and state regulations
b) lcing

c) Loading and unloading techniques

13Types of Fishing Gear

'

a' Purse seine
b) Otter trawl and beam trawl
c) Cillnet

d) Trolling and tupa fishing
e) Reefmer

f) Long -line (halibut fishing)

g) Crab fishing

9.,Assembling and Repairing Gear

a) Lacing and hanging
b) Mending web
c) Net materials
d) Mesh sizes

To obtain further information, address inquiries

,Admissions
Bellingham Vocational-TechniCal Institute
3028 Lindberg];

Bel ingbam, Washington 28225

2

BOSTON UNIVERSITY
MARINE BIOLOGICAL CABORATORY

Woods Hole. Massachusetts 02543

. .

The Boston University Marine Program (BUY?). is a
Vrogram,ih marine biological sciences primarily for
graduateLstudents but open to a soS1L number of
selected advanced-undergraduatee. It.includes the
following. .

Basic courses in Marine Biology presented annually
during the academic year (September-May) by BIM
'faculty in residence at the Marine Biological Labors-

, tory at Woods Mole.

Seminars in Marine Biology with the participation
of ..BUMP faculty and visiting marj,'e scientists.

a Opportunities for research and for research train-
ing indmarine problems, made possible by the avail-
ability of facilities at the MBL, on campus in Boston,
and at the Ngw England Aquarium in Boston

Opportunities for qualified graduate etude/its and

undergraduates from other institutions to take
cot/tees and seminars in BUMF on a "eave of absence"
'basis from their home institution with academic
credit available for transfer from the Boston'Uni-

. versity Graduate School.

10 Marine Engines and Paver Driven Equipment

a) Starting a.141 basic operating procedures
b) Hydraulic units
c) Safety rules

a

The Instructional staff for the courses listed
above consists of the following

Evich, Joe, instructor

V

A 65-foot vessel R/V A E. Verrill, and the library.
at the MBL, among the finest marine biological li-

braries in the country, are available to BIN? students.

The follo4ing degrees are offered:

I. Aflpiols, specializing, in 'alpine biol-
ogy, reqdiring eight graduate-level semester courses
(32 credit hours), a reading knowledge of one =At
modern fireign language (French, German or Russian),
and the presentation of a master's thesis

2 PhD in Biology, specializing in marine
biology, requiring successful complftion of eight
graduate-level semester courses (32 credit hours)
beyond the A.M., a reading knowledge o( one major
modern foreign language (if not already demonstrated
for the A.M.), successful completion of a qualifying
examination. and presentation of Ph.D. thesis,
vikh an oral examination. .

.41

Exceptionally well-qualified candidatea may be
admitted to the Ph D program without the }f. as a
prerequisite. In such cases the A.M. thesis is
waived,

lDegrees offered. One A.M. and three Ph.D. degrees
swat in 1978-1979.

6
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The folloving'sfx-week intensive courses are
offered'

BOWLING GREEN STATE UNIVERSITY
Bowling Green. Ohio Y3403

'at 727X NaOpe invertebrate Zoology 6 .04

BI 729X Marine Ecology 6
1

Bowline'Green State University offers courses in
151 781X Seminar in earipe (dlology 2 marine'science within the frameworkof the Depart-
bi 783X Seminar in Marine Biology
B1 935X Restore!) in Marine Biology

2 ments of Biological,Sciekes and Geology . '

BI 730X Physiology of Marine Animai;- 6 The Department of Biological Stip:Ices is located
BI 732X Marine Microphytes 6 ".in the modern Life Sciences Beilding whIch"ds well
BI 182X Seminar in Marine Biology ' 2 equipped with research, and tefcting instruments and
BI 784X Seminar in Marl,rke Biology

III 936X Rfseorch in Marine'Ziology
4

In addition, on campus in Boston the following
related courses.are offered

2

A

facilities comomensurpte to a Ph.D. degree-granting
departlent. The facilities ineltde a sizeable.
marine laboratory equipped withnuMerous fiberglass
aquaria of 101 30, and 250 gai.lon capacity, rtfrig.
eratmd aquaria.units, pH metes, precision balance,

15/ 516 Marine Mammals 4
refractometer, tempetature control incubators, xe-
frigerdters and a'freezer. Additional equipment

BI 520 Topics in Marine Zoology 4 for 'research projects is avail*able in the deport-
GG 141 Ocean Resources and Marine Management 4 ment The department offers a number of aquatic
CC 541 Oceanography 4 oriented courses including a Marine biology course
GL 213 Coastal Environments I 4 with field trip and various :wine seminars. The
GL 214 Coastal Environments II
-CL 503 Marine Geology ,

GL 508 Coastal Processes 4

University is affiliated with the Gulf Coast Re-
search Laboratory, Ocean Springs, Mid .asippi and
with its summer courses in addition to hose in the

GL,433 Marine Paieoecology 4 department,.students can gain a background in marine
biological science.

4

The instructional staff for the courses listed
above consists of the following

BIOLOGY

Atema, Jelle, Ph.D., Associate Professor
Golobic, Stjepko, Ph.D Associate Professor
Humes, Arthur G.. Ph.D Professor. Director
b" of BUMP

MacRay,,Stuart, Ph.D., Professor'
Tam. Sidney. Ph D., Associate Professor
Veliela, Ivan. Ph.D., As4ociate Professor

GEOGRAPHY ' ,

/1Batehelder, Robert B .1,,th 0,. rofessor

GEOLOGY

Cameron. Ba W Ph D , Associate Professor
Fitzgerald, scan, Ph D., Assistant Professor

To obtain further inforditioa, address inquiries
to:

Dr. Arthur Humes, Director
Boston University Marine Program
Marine Biological Laboratory
Woods Hole, Massaghusetts 02543
(617) 540 -1979

ti

7

iThe Department of Geology malatainsemariae
science laboratory with aquariums and lhher equip-
ment essential to growing small organises. The de-'
partment also has a paleobiology laboratory for the
study of fosalls,,a sedimtntology laboratory, a
geochemistry laboratory, and an x-ray analysis
facility. Researdh equipment includes grab samplers
and coring devices, sallnometer, portable pH meters,
'underwater photographic equipment, wet suits, water
test outfits, sieve'sets, plankton nets, settling
tube. refrigerators, microscopes and photomicro-
graphic equipment. microorgsnism culture equipment,
And 11 -foot boat with motor. The department main- ,

tains a houseboat as a field station at the New-
found Harbor,Marine Institute, Big Pine Key, Florida.
The marine geology.course includes a two-week field
trip to the marine pnvironment, and a summer field
cpurse IA modern marine environments if offered

The Departments of Biology and Geology offer
both the B.S. and the M.S. with concentrations in
marine science The following degrees are offered.

1. M.S. in Biology. Riquirements 48-50 quarter
hours (minimum) in biology, organic chemistry with
laboratory required and blobhemIstry, calculus and
physics recommended. s

2 B.S in Geology. Requirements, a student
may elect to specialize in paleObiology.

3. M.S. in Biolqgy or Geology. Requirements!
45 quarter hours minimum degree program and a forgal
thesis.

The followin courses are offered im.conjunctiOn'
with the above programs

UNDERGRADUATE'

Bio 108 Life in the Sea
Bio 201-201 Concepts in Biology.
Bio 270 Marine Closed Systems
Bio 313 Bacteriology
BO 350 General Cenetica
Bio 401 Introduction to Biological
Bio 405 General Parasitology

t .

4

15

3,

5
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Bice408 , iiomparative Waal Phy iology - ?.

Dio 4g9,vertebrate Zoology
Dio 410 Injettebrate Zoology 1 5

Bio 411 Vertebrate Physiology 5

Bio 4244 . Algology ' 5

Dio 4/5 Limnology ° 5

Bio 431-433 *rphogenesis of Vertebrates
I. Development

1I.4 III. Comparative Anatomy 15
. Sib 436 Cytology t 5'

-
4 Bio 472 Ichthyology . '4

Blo 474 Marine Biology A i .5.
Bio 475 Marine Field Trip ..2

'1110 478-487 Courifes at Gulf Coast Research Lab
.Bio 490 Seminar: Topics in MarineThiologx,,b 2

' 1110 491 Readings .° Topics cg,Marine Biology 2

Ceo 302-.303Invertebrate Paleetology t 8 .

Ceo 307 -308 Sedimentary Petrology and ',

Xtratigraphy 6

Ceo Dell Geomorphology . A ,
Geo 480 Seminar in Geology. 3

Ceo 490 Geological Problems 1-4

Ceo 412 Advanced Historical Geology 4

Ceo 431 Introduction 'to Geochemistry 4

Ceo 4 }2 !Geophysics 3

Geo 413 Stratigraphic Chorology
Geo 472 Marine Geology and Paleobiology 4

. Ceo 496 -Field Course in Modern Marine
Environments 9

GRADUATE .

I Sedimentblogy A1!

SedimeAtary Pettography 5

Comparative Physiology 5 .
Protozoology. - 5

Analysis of Sedimentary Structures 6

Advanced Invertebrate Paleontology 5

Paleoecology 5

Micropaleontology a. 4, 5

Geochemistry of. Sediments 5

P eistocene Geology 5

X ay Analysis 5

Re ch Seminar 1-5
Seminar in Inve

Paleobiology
Seminar 1 eobiologyif

Micro
Seminar in Pa eoecology.
Seminar in Marine Sediaettation
Seminar in Geotlemistry of

Diageneels
Seminar in Geomorphology and

Pleistocene Geology
Bio 577 Problems.in MZtthe Zoology
Geo 593* Advanced Field Geology .

'Geo; 598 Research Problems
Geo 599 Thesis R
Dio 599 Thesis Research.

Geo 512
Geo 513
Bio 515
Bio 516

/0 Ceo 523'
Geo 524
Ceo 533
Geo,535

(.44E6,438

Geo 540
Geo S46
Ceo 550
Ceo 551

Rebaais, Francis C., Ph.fl, As/Sect/Ito
Professor

Schurr. h.D., Professor t4

Thibault, Roger ...Ph D , Assistant Professor
Vessey, Stephen H., Ph D , Associate Professor
Woodruff,. Ronn G.. Ph.D , Assistant Professor

OcOLOGY

Hosre, Richard D.. Ph.D., Profess4
Kahle, Charles F., Ph.D., Professor
Pawlowicz, Edmund C., Ph D Associate Professor
Steinker. Don C.. Ph.D , Professor
Walters, Lester J., Ph D , Associate Professor

To obtain further information, address-inouiries
to:

Mrs. Cynthia g.'Groat
Department of Biological Sciences
Bowling Green State University

. Bowling Green, Ohio 43403

BRAZOSPORT COLLEGE.
Lake Jackson, Texas 71566 e

Department of Oceanic and Marine Techtifologyahas
shore laboratory facilities Ad major equipment at
Lake Jackson. Texas. Regulft classrooms average
576 square feet Nora and are utilized on a flex-
ible basis, i.e. ,Thafting ilassroom equipped with
drafting tables and stools are utilized for naviga-
tion classes,141ectronics laboratory and classrooms

, 3-5 for marine electronics. etc. contingent upon proJ-
Geo 552 7 ect needs and classroom-laboratory availability.

3-5 Office space specifically assigned to the project is
Geo 555 3-5 programmed att96square feet and laboratory -bay
Geo 556 .3-5. areas sa 3.072 square feet. Equipment in the cate-
Geo 557 gories of navigational.. .seamanship, engineering,

3-5 marine,electronics. diving, fire fighting, furniture
Geo 558 and text and reference material are available to, the

,

project.3-5

5-9

1-9

1-5
1-9

1-9

The instructional staff for the c rses'listed
above consiSts of the followink. 1

BIOLOGY

Brent. Morgan M., PH.D.. Professor
Craps." Richard E Ph.D., Professor
Croat. Cynthia S., M A , Assistant Professpr
Croak°, Mark H . Ph D , Assistantstrofelsol
Hallberg. Carl W., Ph.D.. Professor
Horvath. Raymond. Ph.D., Associate Professor
Howard. Ri Ph.D., Assistant Professor
Love, R L., Ph.D.. Professor
Martin, Elden W., Ph.D.. Assoeilte Profe

p. ee

,Researth vessels include 65-foot steel hull twin
diesel, up to 90-foot twin diesel mineral and oil-
type vessel. All these vessles.are leased part -tine.

The following degrees ere offered'

1. Associate of Applied Science Degree, Marine'

Technology, sponsored byOceps!c and Marine Technol-
ogy Department. A total of'44' credit hours are re-

4% 9mired for this two-yeaeprogram.

2`certificate of Courses Completed, Marine Tech-
nologv. sponsored by,Oceanic and Marine Technology
Department. A total of 33 credit' hours are required
fqr this one-year program.



The'following courses are offered In conjunction
with the above programs'

\OCEANIC AND MARINE TECHNOLOGY velo

First Semester

Ocean 102 Oceanography I 2
Ocean 104 Seamanship I 4

Ocean 124 Navigation I 4

Ocean 103. Oceanic and Marine Technology I 3

Ocean 123 Marine Engineering Technology I

K.

, 3

16

Second Semester

Ocean 114 Seamanship II 4

Ocean i34 Navigatiofi II 4

Ocean 113 Oceanic and Marine Technology 1/ 3

Elect 133 Fundamentals of Marine Electronics
Meth 173 Technical Mathematics 1 3

17

Summer

Ocean 106

tei
Semester

Oceanic and Marine Teeh III (240 contact
hours, six credit hours) (six week
commercial-industrial practicum)

Upon completion of th'e that year, student is
eligible for a certificate and Immediate employment
in industry, the student is prepared for U.S. Coast
Duard examinations, completion of thp program for
the second'year will lead to an Associate of Applied .

Science Degree, the summer semester la .encouraged
for certificate Kowa students and reqvired in the
degree program.

Third Semester

Ocean 202 Oceanography II
()teen 23, Navigation III
Bus, 26) Marine Economics
Math 183 Technical Mathematics II
Phy 204 Technical Physics
Eng 283.. Marine Communication;

2

3

3

3

4

3

18

Fourth Semester

Ocean 203 Seamanship III 3

Ocean 223 Marine Engineering TechnOlogy II 3

Ocean 244 Oceanic and Marine.Technology IV 4

Phy 214 ;ethnical Physics II 4

Ocean 263 Marine Resources 3

17

The instructional staff for the course* listed
aboirrooniglits of the following.

Bye, Richard. Ph.D., Associate Professor
' Harkness, Warren. Ph D . Assistant Professor
Rolvrtson, Edward, Ph D., Assistant Professor
Southward, Edgar, Ph.D., Assistant Professor

a

1

9

1

To obtain further information. address Inquiries
tot

Richard Bye, Director
Oceanic and Marine Technology
Brazosport College
500 College Drive
Lake Jackson, Texas 7756b

BROWN UNIVERSITY V
Providence, Rhode Island 02912

Research and training in the marine sciences is
undertaken at Brown in the Department of Geological.
Sciences. In addition to-programs within the de-
partment, a cooperative effort in the marine sci-
ences exists between Brown University and the Woods
Hole Oceanographic Institution. As needed by in- 4111r.

dividual atudentip,epoperative programs of study
and 'research progrSsa operated jointly by Erown.
Lamont-Doherty Geological Observatory and Oregon
State University, the student has access to exten-
sive collections of deep-sea cores. Ocean-going
,Feaearch is conducted with Woods Hole Oceghographic
c/natitution.

Degrees offered:

1. A.B , Sc.B. in Marine Sciences. This is an
independent concentration program structured in con-
sultation with the departmental undergraduate ad-
visor. Courses from chemistry, biology, geology,
and physics are included.

2. M Sc in Geological Sciences-, specializing in
' Marine Sciences. Requirements: Successful comple-

tion of an integrated program including a minimum
of eight semester courses, no more than iiPkt of

which shall be research courses, and demonstration
ofresearch capability.

Z. Ph.D. in Geological Sciences, specializing in
Marine Sciences. Requirement*: Successful comple-
tion of course work and original thesis reseirch.

UNDERGRADUATE

Gaol 7 Introduction, to the Ocean 4

Geol 28 Pollution and the Environment 4

Ceol 112 Historical Oceanography 4

Geol 121 Oceanography 4

Gaol 191, In Undergraduate Research 4

GRADUATE

Blo 44 'Vertebrate Paleontology 4

Geol 219. 220 Seminar in Micropaleontology 4

Ceol 223 Advanced Sedimentary Petrology 4

Gaol 291 Special Topics 4
Ceol 211 Thesis R h. 4



t ,

a

---

The instractional 'staff cZelstR,of the
following:

BIOLOGY
4

Quevedo, Walter, Ph D., PrXessor

GEOLOGY

Berggren, William, Ph.D., Pr. e sor
Giletti, Bruno, Ph.D., Profesao
Imbrie, John, Ph.D.,-tpofessor

'Matthews, Robley/ePh.D., Profess°
Prell'Varren. Ph.D., Assistant Professor (Res.)

To o'6 aim further inform:N, address inquiries

to:

tl

Dr. Warren Prell -

w Department of Geological Sciences
Brown University
PrOvidence, Rhode Island .02912

,
CALIFORNIA MARITIME ACADESY

Vallejo, California 94590

Located on the north shore of Carquinez Strait,
25 miles from San Francisco. California Marine
Academy waa founded in 1929 it is supported

Marine
the

State of California with supplemental funds fromjipa,
U.S Maritime AdministratIon. Co-ed, 11 months per

''4..year for four gears Enrollment 480.

The Ac ademy offers two curriculums. One leads
to Bachelor of Science Degree In Nautical Indus-
trial Technology The other leads to the Bachelor
of Science Degree In Marine Engineering Technology N,

Graduates serve as licensed deck or engineering of- \
/leers in the U.S. Merchant Marine and ciao in ahore--
baaed maritime industry. The curriculums are di-
rected primarily towardskreparation for service as
maritime officers, however, optional concentrations

are available In Marine Transportation, Marine
Business Management, Maritime Specialties, Inatru-
sentation and Automation, Ocean Technology, Ship
Construction Technology and Nuclear Technology.

A special facility is the training ship, Golden
Bear, a 7,937 gross-ton vessel which can cruise at
16 knots and serves es "floating laboratory" dur-
ing the annual two-month training cruise.

S

Courses offered.

4. (Curriculum available In catalog)

Approximate number of degree recipients each
Lear:

Marine Engineering - 55
Nautical Science - 55

I1

I
information on faculty is available In catalog.

To obtain further intonation, address inquiries

to

Director of Admissions
California Maritime Academy
Vallejo, California 94590

CALIFORNIA POLYTECHNIC STATE UNIVERSITY
San Luis Obispo, California 93407 .

e

The University As located In an area alch offers
students of marine sciences an unequaled,dospolled
variety of marine environments including open and
protected rocky coastlines; mud and sand flats,
sandy beaches, dunes and' estuaries -- all within
easy driving distance from the campus. A re-cir-

culating sea-eater system Is maintained In the
teaching laboratory, student research laboratory
and faculty office - preparation room complex In the,"

' Science North building. A boat and gear storage -

building Is adjacent, housing 17-foot and 14-foot
outboard dories with trailers, overhead crane, net
drying racks and gear storage lockers. Fighing

boats at Morro Bay andPort San Luis ate available
for charter for open-water work. An extensive
algal collection inventory of up-to-datedscientific
and photographic equipment is available for both
undergraduate and graduate student research The

University computer fsclfitles are also available
for student use.

The following ddrilfs are offered

1 B.S in Biological Sciences j'Ith a concentra-

tion In Marine Bailogy.

2 M.S. IpLIBiological Sciences with an emphasis

in Marine Biology.

BIOLCCICAOSCIENCESPEPAMENT

BI

Bio
Bio 524

Dot 337
Zoo 321
Zoo 322

Zoo 323
Zoo 336
Zoo 432
Bio 461-
Bio 462

'Bio 400.

Bio 500
Bio 599

-e

r

4.

Marine Biology - 4

Baring Res rtes 3

Deve;opm til Biology (Invertebrate

Min logy) 3

Algplo 4
4V4smaal gy 4

Ichthyology 4.

Ornithology 4

Invertebrate Zoology 4

Physiology II: Comparative Systems
Senior Project 2
Senior Project 2

Special Problems 2

IndiVidual Study 3

Thesis 9

PHYSICS DEPARTMENT



PlySICS DEPARTMENT

. Geo 3i
P9s 201

PSc 301

Marine Geology_ 4

Introduction to Physical Ooeanography 3
Physical Oceanography

3

1

BIOLOGICAL SCIENCES ,

..

Clogston, Fred L , Ph 6 eraressot of bio/gical
Sciendes. Marine Biology

tierstine; Harry L , Ph D . Professor of Biolog-
'ical Sciences, Ichthyology

Johnion, Eric, Ph.D., Associate Professor of
Biological Sciences, Ornithology

Kiwis. Richard .1 . Ph.D., Professor of Biologi-
cal Sciences. Ichthyology

Montgomery. David M. !CS . Professor a Biologi-
cs' Sciences, Invertebrate Zoology

. Sake:ours, Royden, Ph D , Assistant Professor of
Biological Sciences ichthyology

Richards, Thomas L , D . Professor of Biologi-
cal Science', Mar esources

Paear. Aryan, Ph D . lessor of Biolognki
'Sciences, Marine Mammals

Sperling, Shirley, Ph D., Professor of Biologicak°'
Solencbt, Algology

...*'''''......

PHYSICAL SCIENCE

Balthaiter, Lawrence H , Ph.D4Professor of
Physics, Marine Geology

Chipping. .David, Ph D., Associate Professor of
Physics, Marine Geology '

Roach. David M., Ph.D., Professor of Physics,
PhysicahOcesnograOhy !

Stowe, eith S., Ph D Associlate Professor of
Physics. Physical Oceanography

To obtain further information, address inquiries
tot

2
.

Heed
Biological Sciences DeOrtment 41

California Polytechnical State Gniver.aity
tSan Luis Obispo. California 9540T

C43,.IFORNIA STATS UNIVERSITY AND COLLEGES
MOSS LANDING,MARBE LABORATORIES
Moss Landing,Californla 95039

Moss Landing Marine Ls' ratoiles is operated by
a consortium of six of the Californis State Univer-
sity and Colleges (CSU Fresno, Hayward, Sacramento.
..San Francisco, San Joie and CSGStanialaus) as s s

year-round center fOeuper diviiion as raduate
level education and research in th ew sine sciences.i.
in average of 40 unfts of course work, pins maste0s

h and thesis, are ftovided every term (fall
and spring ermestera, summer quartir): The Labora-

'tories face wear on Monterey Bay At the head of the
Monterey Subtarine Canyon, the largest such canyon
on the west coast of the Americas to the east,

:loss Landing Harbor opens upon the diversified
intertidal marsh and mudflat habitats td .Elkhorn
Slough. The buildings provide 14,000 square feet
of classroom, research, laboratory, office end
%library space, equipped to-support the diversified
curriculum and research needs of a multidisciplinary
opetation Skiffs and small boat(eight to 24
feet) provide access to the near-shore marine and
estuarine environments upon which the Laboratories
focus primary instructional and reaegrch emphasis.
A 102-foot oceanographic research vessel, on con-
tract to. the Laborltories from the Navy, is used
for deeper water instructional and resesrch work
on the continental shelf.

*Since the Moss Landing Marine Laboratories are
an integral part of six ser,orate supporting insti-
tutions, degrees are earned through those schools.
Bace'alaureate and Master's degrees in. the basic
sciences (e.;z., Biology, Chemistry, Geology, Mete-
orology) may include concentrations in the marine
field, by including one o

'

more semesters of study
at the Laboratories. Whin details differ in the
six institutions,. the following.general nbtes apply.

1. 1 A or B S in Biology, Botany, or Zoology.
Marine sciences requirements at Moss Landing Marine
Laboratories include general oceanography, marine
science techniques. marine ecology. and quantita-
tive marine science, pluk electives appropriate to
the major interest. In the Californis Stine Uni-
versity and Colleges, a minimum of 124 units are
required or the bachelor's degree, of which 45
must be in bFoad general education areas.

2 B A. or B.S. in Geology The marine sciences
concentration will be similar to that for Biology,
with recommended electivis including Marine weteor-
ology. Marine Biogenic Sedimentation, and Geological
Oceanography

3. M A. or K.S. in Biology, Geology, Meteorology
or Chemistry. Thirp graduste units, to include
six to 10 units of required core courses, and re-
search and thesis sre required for the master's
degree. Sop institutions also require reading
competence in a foreign language. The marine con-
centration usually includes a full year or more of
work at the Moss Landing Marine Laboratories. with
research and thesis on a marine environments' topic

The Moss Landing Wine Laborstories curriculum
supports two-primary disciplines -- Marine Biology
and Marine CeofOgy -- for sll six participating
Universitiea and Colleges. Occasional course offer-
ings also support mapors in Heteorolog) (Son Jose
Stott University), geography, and Engineering. Spe-
cial summer workshops andoear-round seminar courses
are occasionally offered for in- service marine sci-
ences instruction of teachers .st ell levels.

The fallowing courses are offered in conjunction
- with the above programa

AK
11

.

UNDERGRADUATE COURSES,

101 General Oceanography 4

102 Marine Science Techniques 4

103 Marine Ecology 4,

iO4 Quantitative Marine Science 3

105 Marine Science Diving 3

106 ,Ibtidal Ecology 4

Zoology of Marine Vertebrates 4

%.

S.

.in



112 Atria* Birds and Mammals 4

113 Marine Ichthyology 4

121 Marine Invertebrate Zoology 4

122 Marine Invertebrate Embryology 4

' 123 Marine Invertebrate Physiology 4

131 Marine Fhycology 4

132 Introduction to Marine Plankton 4

141 GeolOgical Oceanography 3

142 Maxine Biogenic §edimentatil 3
143 Coastal Geomorphology 3

151 Marine Meteorology 3

166 Marine Fisheries 4

17; Oceanographic Summer Cruise 4

172, Marine Environmental deaup Research 3

175 Topics in Marine Scienceg .3-4
177 Microscopic Techniques 3

180 Inaependent Study 1-4

GRADUATE COURSES

201 Concepts of Marine Selena 3

202 Marine Inwzrumental Analysis 6

203 Advanced Marine Ecology 3

211 Behavior of marine Animals 3

212 Topics in Marine Vertebrates 4

221 Topics in Marine Invertebrates 4

222 Biology of the Mollutca
231 Advanced Marine Mycology' 4

232 Advanced Marine Plankton 6

241 Marine Microorganisms 3

242 Continental Drift and Biogeography 3

251 Marine Geochemistry 4

252 Topics in Marine Chemistry 6

261 Detcriptive Physical Oceanography , 4

271 Population Biology 3

273 Environmental Studies of Monterey Bay 3

277 Human Ecology of Monterey Bay 3

275 Advanced Topics in Marine Sciences 3-4

285 " Graduate Seminar in !urine Biology 2

286 Graduate Seminal' in Marine Geology 2

287 Graduate Seminar in Oceanography 2

298 Research in the Hahne Sciences 1-4

299 Master's Thesis 1-4

The permanent instructional stall for the courses
listed above'cohsists of cht following:

BIOLOGY

Cailliet, Gregor,'Ph.D., Associate Professor
Poster. Michael.. Ph.D.,'Assocfate Professor
.Hurley, Ann C., Ph.D.. Assistant Professor .

Martin, John, Ph.D., Professor
Morejohn, G. Victor, Ph.D.. Professor
Nybalcken, James, Ph.D., Professor

GEOLOGY

Aril, Robert E., Ph.D., Professor
Mullins. Henry, Ph.D., Aisistant Professor

CCEANOGRAPHT SC

Brotinkow, Wirliik; Plv.D.4 Professor'

In aditiari to the permanent staff, there are
usually several parr-tista and/orttemporary personnel

at the Laboratories every tern.

tr4

To obtain further informatioin, address inquiries

to:

Dr. John H. Martin. Director
Moss Landing marine Laboratories
P. O. Box 223
Mos; Landing, California 95039

CAL1FOR&IA STATE 'UNIVERSITY AND COLLEGES

SOUTHERN CALIFORNIA! OCEAN STUDIES CO\SORTIUM
Long Beach. California 90801

4

Six California,StateUniversities (Dominguez
Hills, Fullerton, Long Beach, Los Angeles, North-
ridge, Pomona) have joined to provide an educatiorisl

and research outlet far their growing marine pro-
grans. Presently, the Consortium has administrative
offices In the Port of Long Beach. Future plans
call for initial construction of a 30.000 square .

foot building along the water front in downtown
Ldng Beach Facilities will inciude laboratories
with running seawater, constant temperature rooms,
lee re rooms and offices.

SCOSC owns and operates the 50-foot vestal R/V
tilus, a converted,purle seiner with a range of

1 miles The vessel is equipped with an Omega
Navigator. radio/telephone, fathometer, oceano-
graphic winch with 3.000 feet of cable. otter trawl,
Isaacs-Kidd nidweter trawl, plankton nets. dredges,
corers, reversing thermometers, bathythermographs.
D.0, and pH monitoring systems, Hansen bottles,
dissecting hicroscope. Martek TDC, Secchi Disk,
Avon inflatable bdlit scuba equipment snd'diving
platform. In addition the Consortium operates sev-
eral *mall boats.

SCOSC is supportive to each menlper campus, *De-
grees are granted thrOugh the individual campuses,
Degrees available at member institutions include:

Dominguez Hills

B.A. - Biological Science
M.A. - Biological Sci*nce
M.S. - Environmental Science

Fullerton

B.A. - Biological Science, Earth Science and
Engineering

M.A. - Biological Science
M.S. - Engineering, Environmental Studies

LeELI5J!Y±

B.A. -.Biology
B.S. - Marine Biology, Geoldgy, Earth Science,

Microbiology, Zoology, Ocean Engi-
neering

M.A. - Biology ,
M.S. - Geology, Microbiology '
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- Biology, Microbiologyi Geology
B.S. - 8solpgy, Microbiology, Get'logy
51.S1 - Biology. Microbiology, Geology

Northridge

B.A. - 414.411. Earth,Science
B.S. - Geold15
M.S. - Ceology,8Iology, and Engineering

Pomona

B.S. - Biology. Microbiology. Zoology. Earth
Science, and ,Engineering

, M Biology, Engineering

A large variety of, marine-related courses are of-
fered in conjunction with these degree programs at
each of the nester State Lniversities It is a

major goal of the SCOSG to offer new courses at the
new facility. Blow is a list of marine-related
courses presently taught on our umber campuses.

CALIFORNIA STATE UNIVERSITY (Northridge)

BIOLOGY DEPARTMENT

Botany

433 Phycology 4

Zoology

0 137 Invertebrate Zoology 5

Advanced Invertebrate Zoology 5

1 441 Ichthyology 4

450 Physiology of Marine Antmals 4

'

31)- Invertebrate Zoology 3

115 Principles of Microbiology 4

322 Population Biology .3'

416 Protozoology 4

419 Microbial Ecology 3

421 Marine Biology 3

422 Physiological Ecology 3. -

ti

GEOLOGY DEPARTMENT ,

122, The World Ocean.
300 Environmental Giology

4

2

322 Introductory Oceanography 4

421 Sedimentary Petrography and
Petrology 4

422 Oceanography 4.

424 marine Geology 3

562 Chemical Oceanography 3

564 Advsaced Marine Ceolog5c 3

ENGINEERING DEPART5ORCT

121 Environment and Technology 2

385 Introduction to Air and Water
Pollution Control 3

487' Water Pollution 3.
49) Hydraulics 3

Z92 Ocean Engineering 115. 3

A,

CALIFORNIA STATE POLYTECHNIC UNIVERSITY

BIOLOGICAL SCIENCE DEPARTMENT

(Pomona)

EARTH SCIENCE DEPARTMENT

250 Environmental Geology

335 Physical Oceanography.

ENGINEERINC DEPARTMENTS

Egr 526' Hydrodynantee
Egr 567 Unit Proceses in Waste Water

Treatment
Egr 566 Biological nit Processes in Waste

Water Treatment
CE 332 Hydraulic' Engineering
CE 431 Water Supply Engineering

CE 432 Water Quality Engineering
CE 451 Engineering Hydrology

CE 454 Water Quality Management

Cr" 455 Coastal Engineering
CE 456 Water Resources Development
EEE 230 Introduction to Nautilus Instrumentation
EEE 430 Ocean Engineering
EEE 434 Underwater Electronics

CALIFORNIA STATE trvIVERSITY (Long

BIOLOGY UPARMNT

201 Marine Natural History
Invertebrate Zoology313

Beech)

.. 333/

Algae
General Ecology

Ichthyology

Marine Biology
212 General Botany
452 Marine Plankton .

455 Phyilological Aninal Ecology
464 Environmental Toxicology
490 ' Special Top142,,i

496 Investigations in Biology o...s"

520 . Advanced Ichthyology
550 Ecology of Marine Cann-unities

325 Principles of Ecology ' 4

'400 Special Problems - 1-2

418 Population Ecology 3

441 Internship in Itio1.1,gy 2

442 Mar15.1.464+5sy

499 Special Topics lm 4

575 Advanced Topics in 8io4lly . 2

310 Microbiology
.

5

13

GEOLOGY DEPARTMENT
s

160 Introductiorto Oceanography
1110 Environmental CeolOgy
191 Air and water Pollution

304 Resourcta and Man
/142 'Sedimentary Rocks

160 Principles of Oceanography
t.62 Elements of Physical 6 Chemical

, Oceanography.

464 1 Geological Oceanography
490 Current Topics,in Geological

Sciences

Microbiology

441 Marine Microbiology

3

3

4

3

4

4

4

4

3'
3

4

2

4

3..
4

3

.5

3

3

3

3

3

2

1-3

2

3

3

3

3

3

3

3

3

3

3

3
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.ENGINEERING DEPARTMDFIS

1

Ingineering

437 Open Channel Hydraulics 3

438 Hydraulic Engineering Design 1
439 Marine Civil Engineering I }
464 Env/rain-mental Engineering 3
465 Watir Environment Engineering 3

'467 Water ResouIces Engineering 3
468 Marine Pollution Control 3.
507 Port Engineering Manigemen 3
521 Seaport Planning and Deal
525 Airports and Harbors

3

3
532 Sediment Transportation 3
533 Coastal Hydrodynamics 3
'534 Hydraulic Models 3
538 Hydraulic Eagineering,Design II 3

Electrical Engineering

265 Engineerin%for Ocean Environment 3

' 365 Ocean Engineering I 3

405 Special Topics 3

425 endervater Instrumentation Systems
.464 Underwater Sonic. 3

465 Ocean Engineering Lab
466 Underwater Sonica II 3
467 Underwatee Informecion Systems 3

565 Underwater Acoustic 3

566 Underwater DetectiOn Systems 3

'mechanical Engineering.

426 Corrosion Engineering 3
434 ,..Wimes and Currents' 3
330 Engineering Thermodynamics I 3
336 Engineering Thermodynamics II.

CALIFORNIA STATE UNIVERSITY (Dominguez Hills)

II
BIOLOGICAL SCIENCE DEPARTMENT

124 Microbiology 4

'230 Population Biology 4

236 Environmental Biology p 4

260 GeneCal Oceanography:
Biological Marine Ecology 4

295 Selected Topics in Biology 2-4

CHIqTRY DEPARTMENT

270 General 0,ceanography
Physical and Chemical 4

272 Marine Chemistry 4

GEOGRAPEi DEPARTMENT

210 Principles of Geomorphology 4

222 Contemporary Environmental,Problema 4

284 Marine Geology 4

286 Structural Geology 4 N

CALIFORNIA STATEeIVERSITY (Los Angeles)

BIOLOGY DEPARTMENT
A.

426 Algae 4

452 Ichthyology ir 4

11,1 457A Marine Invertebrate Zoology I
457B Marine Invertebrate Zoology II 4
460 General Ecology .

461 Fresh Water and Marine Botany
462 Plant EcolOgy
472 Marine Zoology .

550 Topics in Animal Ecology
. 562 Advanced Topics in PIast Ecology

GEOLOGY DEPARTMENT

155

402

562

564

Oceanography
Sedimentary Petrology
Ch'emical Oceanography

Advanced Marine Geology

It&

ENGINEERING DtPARTME.S7

487 Hydraulics
,89 ' Coastal Engineering
587 Hydraulics II
58P .Hydraulic Structures

4
CALIFORNIA STATE UNIVERSITY {Fullerton)

BIOLOGICAL 8GIENCE DEPARTMENT

dierisis Biology
316 Principles of Ecology
319 and Their

En ronment
419

420

421

423

439
466
461
475

517

Marine Ecology
Biology of Marine Plankton
Biology of Marine Nekton
Pathogenic Microbiology
Microbial Ecology
Phyc61gy
Imvertibrate Zoology
Ichthyology

Semhinar in Marine Science

Seminar in Ecology

Earth Science

335' General Hydrology
333 Oceanography a

423 Advanced Sedimeptology and
Stiatigraphy.

431 Physical Oceanography
432 Marine Geology
435 Hydrogeology

ENGINEERING DEPARTMENT
.

207 Pollution and Polit cs
220 belt Energy Sources
425A Environmental Engineering
425E Environmental Engineering
426 Ocean and Coastal Engineering
428 Engineering Hydraulics
43.5 Design of'Water Systems
436 Engineering Hydrology
495 Technological Approaches to Environ-

mental Problems
522 Hydrodynamic Lubrication`
528 0 Environmental Pluid Mechanics
529 Open Channel Hydraulics
534 Surface Water Hydrology
539 Advanced Coaltal Engineering"

4
4
4
3

3

lt

4

4

4.5
4-5

4

4
4
4

3

3

3
4

4
4
4

4
4
4
4
3

3

3

3

, 3
3

3
at 3

1

3
3
3

3

3

3
3

3

3

3

3

2



4 To obtain furtheZlnformation. address inquiries
tO.

Dr. Murray D. Dailey. DirectOr
'4 .Southern Californfla Ocean Studies Consoftium
' 925 Harbor Plais

P. O. Box 570
Long Beach. California 90801

.:, (213) 437-0041% Ext.366 .

rT

CALI.72.1WA STATE UNIVERSITY. FULLERTO/
' Fullerton. California 92634

11 California State University, Fullerton (CSUF), .

founded 0 1957, is located on 225 acres in northern
Orange Coubey. approximately 35 miles southeast of
Los Angeles. The University is the largest insti-
tution.of higher education in rapidly - growing
Orange County, currently enrolling in excess of
2Q,000 students. The campus is located within 30
minutes driving tine of Newport Bay. an important
habitat in Southern California for estuarine fiff.
and 45-50 minutes of the rich rocky shorelines of
the Irvine Coast as4 Laguna Beach.

The DepIrtment of Biological Science, which oc-
cupies approximately 50.000 square feet on two floors

of the natural science building, offers undergraduate
and graduate emphasis in Maringitiology. Addition-
ally, theDeparrnett ofEarth Selene) offers ender-
graduate coursework in Marine Geology and Ocean-
ography. Fa lities ip the Department of Biological
Science incl e several teaching and research labor-

".
atoties. wal n4aboratory cold rooms. three dark-
rooms, two animal rooms, and a separate aquarium
room. Afso, electronics, wood and metal shopV are
available for use, as well as a greenhouse co4lex
including outdoor ecological pens and tanks. Marine
Plant. invertebrate and flab collections are main-
tained for study Two well-equipped 16-fool Boston
Whalef is are utilized in reaching sad research.
along with a 52-foot converted fishing boat (R/V
Nautilu) , whiCh is berthed in nearby Long Beach.
Research equipment includes salinoe.eters. oxygen
analyzers, submarine photometers, pH meters, specific
.ion probe*. spectrophotometers. liquid'scintillation
counters, and numerous environmental growth itamobers.
standard and inverted microscopes and cameras. Ad-
ditionally. a large inventory of oceanographic samp-
ling gear is available, e.g , rieuston nets, otter

-trawl nets, mein Isaac-Kidd midvater and Tucker
Trawl. nets. oplankton and zooplankron closing
mete. Riskin bacteriological asmplers. biological
dredges and grabs, Phleger corer. Madsen and Van
Dorm bottles-6'11.14W vith reversing thermometers,
depth recorders, and bathythermographs.

The Department of biological Science offers the
following degree* specializing in Marine Biology.

1. B.A. in Biological Science, with an emphasis
in Marine Biology A total of 124 units. including
general education, 311 units in biological science,
and supporting coursework in physical science and

mathematics are required for the undergraduate de-
gree. At least 18 elective units in upper division
courses in biological science are required.

2. M.A. in Biological Science, with an emphasis
In narine Biology. A total of 30 units of advisor-
apfioved coursework. at least 15 of which must be
at the graduate level, are required fbr the degree,
along with the sycccssfurckompletion and oral de-
fense of a thesis or publishedhaper covering a
research problem. .

The following elective courses are offered by the
Depar t of Biological Science in conjunction with
the dergraduate and graduate degree programs em-
pha ng Marine Biology.

UNDERGRADUATE COURSES

BIOL 401 Biogeogriphy 3

BIOL 406 Biometry 4

BIOL 419 Marine Ecology 3'

'BIOL 419L Marine Ecology Laboratory
BIOL 420 Biology of Marine Plankton 4

BIOL 421 Biology of Marine nekton 4

BIOL 422 Intertidal Ecology 4

BIOL 446 Phycology 4

BIOL 461 Invertebrate Zoology 4

1810L 464 Embryology,
BIOL 475 Ichthyology 4

BIOL 480 Advaneed, Topics in Gndergrsduate
Biology 1-3

BIOL 492L Independent Laboratory Study 1-3

GRADUATE COURSES

BIOL 518 Seminars in Marine Science 3

BBQL 580 Advanced Topics in Graduate Biology
BIOL 598 Thesis

1-3

113

BIOL 599 Independent Graduate Resea5ch. 1-5

The Department of Earth Science offers under-
graduare,coureework leading to the B.A. Degree

B.A.,1n Earth Science. with an emphasis in Earth
-Fluids., Students nay emphasize Meteorology or
Oceanography within the general field of Earth Sci-
ence. Of the 124 units required for graduation, 40
are to be taken in Earth Science and 37 In related
fields.

U'N'DERGRADUATE COURSES

EAR SCI 333 Oceanography 3

EAR SCI 340 General Meteorology 3

EAR SCI 422 Invertebrate Paleontology 3

EAR SCI 431 Physical Oceanography 3

EAR SCI 432 Marine Geology . 3

LAR SCI 440 Dynamic and PhysIdcal Meteoroiogy 3

EAR SCI 499L Independent Laboratory Study 1-3

AorThe instructional staff for the courses listed
Ahoy consists of the following:

tEIOIctiCAL SCIENCE

Adams. Phillip A., Ph:D.. Professor. Invertebrate
!Zoology

RoEn. Michael R Ph D., Professor. Ecology and
Functional Rorphoiogy of Marine Fiehe

15" 4
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Lambert, Charles C., Ph.D., Professor, Reprodu0-
tive Biology ofIXarine Invertebrates

rMurray. Steven N:, Ph D., Professor, Ecolegy of
Marine Algae

I/
Seapy, Roger R , Ph D , Associate Professor. c) M S. in Geology, specialization In Marine
-fcolegy-ol_:Marine Invertebrates Ceology and Environnental Science (minimum of

-
.

-- ----- ----39--seetestar-unita_acredits)

4 5. Biology

. 6. Geology
7. Geography

3 credits
27 credits
3 credits

EARTH SCIENCE

Maloney, Nell 7., Ph.D., Piofessor, Coastal and .
Shelf frOcesses

To obtain further information, address
tO

Or Steven VA wiirray

/Department of Biological Science
California State Lniversity
Fullerton, California 92634

(714) 773-3614

Inquiries

'CALIFORNIA ST TE UNIVERSITY. LONG BEACH
Long Bea

l

!.California 90840

a State iversity. LoniCaliforni g beach has re-
starch facilities and teacning programs in marine
science at the.main campus and in cooperation with
other California State Colleges and Lniversitiee,
operates Southern California Ocean Studies Consor-
tium, A 40 -foot research vessel, Tovan, a 50 -foot
purse seiner, Nautilus, and a number of shall crafts
are available for field trips and.related research
activities Courses are taught on campus in several.
departmehts and research projects are also conducted
in departmental laboratories. Special research
facilities, es" current meter, salinometer. spe-
cific ion analyzer. Atomic absorption spectrometer,
carbon-sulphur analyzer, electron microscopes, gas
chromatographs, water quality analyzer, Siskin bot-
tles, nets, bottom samplers, and stilly other types of
gsneraPlaboratory equipment plus an inventory of

_modern electronic and acoustic ayStetla are available.

The following degrees ate offered:

1. Department of Geological Sciences

a) E S In Geology with emphasis in Marine
Geology

1. Mathematics
2, Chemistry
34 biology
4. Geology
5 Physics

b) E S im Earth Science

1. Mathematics

2. Physics.

3. Chemistry
4. Astronomy

17 credits
10 credits
5 credits

69 credits
8 credits

3 iredits

.8 credits
10 credits
3 cetdita

1

`16 j16

2. Biology Department

a) B.S in Marine Biology\

1 Mathemaoics '
,

6 credits
7 Chemistry 13 credits
3. Physics 8 credits
4. Geology . 3 credits
"5. Biology 43 credits

b) M.S in Biology, specialization in Marine
Biology (minimum of 24 semester units of credits')

3. Electrical Engineering Department

a) B S in Engineering with Ocean Engineertfta
option

1. Chemistry- 5 credits
2. Physics 8 credits
3 Geology 3 credits
4 Mechanical Engineering ,18. credits
5 Electrical Engineering 34 credits
6. Ocean Engineering

Electives .96edits'
7 Science Electives. 3 credits
8. Engineering Electives 8 credit
9. Civil Engineering 7 credit

b) 4 S in Engineering with specealizationgin

Ocean Engineering (minimal of 30 semester unit 0

of credits)

The following courses are offered in conjunction
with the above program

Geology 160 _Introduction to Oceanography
Geolog+ 191 Air gd Water Pollution
Geology 460 Introduction to Geophysics
Geology .61 Introduction to Geochemistry
Geology 464 Geological Oceanography
Geolog(465 Physical 4 Chemical Oceanography
Geology 466 Ocean Laboratory and Ocean

Studies

Biology
Biology
Biology
Biology

417 Invertebrate Syetematics
416 Marine Biology
452 Marine Plankton'

313 Invertebrate Zoology
201 Marine Natural History

dec. Eng. 365 Ocean Engineering I
Elec. Eng. 366 Ocean Engineering II
Elec. Eng. 425 Underwater Instrumentation

Systems
Elec. Eng. 425L Underwater Instrumentation s

'Laboratory
Elec. Eng.1465 Underwater Sonics.
Elec. Eng 465L Ocean Engineering Laboratory
Elec. Eng. 467 Currents Development in

Ocean Engineering

Mech. lg. 434 Ocean Waves and Currents

.

3

3

3

3

3

3

3

3

3

3

I

3

3

Civil Eng 439 Marine Civil Engineering I 3

Civil Eng. 468 Marine Pollution Control- 3



GRADUATE CObISES

a

CE 539
CEO 560

Marine Civil Engineering II
Environmental Engineering

3

Geology 662 Chemical Oceanography 3 Laboratory 3

Geology 664 Advanced Marine Geology 3 '. CE 562 Environmental Engineering
... ; Design I 3

Biology 520 Advanced Ichthyology 2 CE.5e3 Environmental Engineering
Biology 550 Ecology of Marine Orgainisat 2 Deaign II 3

Biology 665 Seminar in Marine Biology 1 EE 565 Underwater,Acoustics :,3

EE.566 Underwater Detection Systems 3

Civil Eng, 539 Marine Civil Engineering II 3 ME 522 Fracture of Engineering
Materials 01/\

U,ec Eng. 565 Underwater Acoustics 3' ME 533 Mechanics of Real Fluids 3

Elec Eng. 566 Underwater Detection Systems 7 ME 536 Analytical Thermodynamics 3

100576 Engineering Vibrations II 3

The following courses are offered in conjunction
with the 132-unit undergraduate requirement elbe instructional staff for th6 courses listed

above includes the following'
CE 205 Analytical Mechanics I 3

CE 206 or CIVIL ENGINEERP.6 DEPARTMENT t.

ME 205 or
EE 140 Computer Meth6ds I 2 Bakker, T.P., A S.. Associate Professor
CE 335 Fluid Mechanics 3 Chel.apati, C.V. Ph D , Chairman, C.E. Department
CE 336 Fluid Mechanics Laboratory 1 Chu. G.H.. Ph.D., Assistant Professor
LE 210 Electric Circuits I 3 Dudley, J.H , M.S.. Professor
EE 210L Electric Circuits I Laboratory 1 Eshett. A.. Ph D.. Associate Professor
EZ10 Electric Circuits II 3 Mostafa. M C , Ph.D , Professor
EE 330 Engineering Electronics I
EL 330L Engineering Electronics I

3 Neideagard, C.A.. M S Professor
steed. W H M.S., Professor, Associate Dean

Laboratory 1

ME 710 e Engineering Thermodynamics I 7

ME 771 Engineering Thermodynamics I ELECTRICAL ENGINEERINC DEPARTMLNT
Laboratory 1

ME 371 Analytical vechanicA II Hostetter, GAON Ph.D., Professor
(Dynamics) 3 Jordanides. T., Professor. Chairman. E.E

CE 265 Engineering for the Ocean Department
Environment 3 Lindquist. C.S., Ph D., Profess",r

EE 365 Ocean Engineering I 3 McDonald, A W.. Ph D., Lecturer
LE 366 Ocean Engineering II 3 -Walther, J.A.. K.S., Lecturer
EE 425 Underwater Instrumentation hchell, R.W., M.S.. Professor

Systems 3

ME 373 Mechanics of Deformable'Bodies 3

MB 426 Corrosion Engineering 3 MECHANICAL ENGINEERING DEPARTMENT
CL 406 Engineering Economics and

Adniniatration 3 Chu. Hsiao-Ling, Ph.D., Assistant Professor
Dyer, J.L., Ph.D.. Professor

Geology 465 Elementii of Physical and Edelman, W.E , Ph.D Professor
Chemical Oceanography 3 Gilpin. C.B , Ph.D Professor

C.R.. Ph.D., Professor
EL 463 Naval Architecture I 3 Mijares. L.R., M.S.. Associate Professor
EE 464 Naval Arelitecture II 3 Roman, B P.. Ph.D., Professor
CE 465 Underwater Sonics I 3 Isao, C.H., Ph D.. Piofeasor

IsEE 465L Ocean Engineering Laboratory 1

LE 467 Current Developments in Ocean
Engineering 3 To obtain further information. address inquiries

LE 468 a Baire....2.1E.Design 3 to'

EE 495 Ocean Structures 3

GE 439 Marine Civil Engineering 3 flDr. Xwan-Ming Chan, Professor
CE 464 Environmental Engineering ", Department of Ceological Sciences
ME 434 Otesnoiraphic Waves and Currents 3 California State University
ML 437 Intermediate Fluid Mechanics 3 Long Beapl. California 90840
ML 476 Engineering Vibrations 3

ML 47r Advanced Mechanics of Deformable Dr. Bert L. Conrey. Professor
Bodies 3 Department of Geological Science&

California State University
Long Beach, California 90840

CRADUATE STUDIES IN OCEAN ENGINEERING

CL 407 PortEngineering Management 3

CL 532 Sediment Transportation 3 5
CE 533 Coastal Hydrodynamic. 3

CE 534 Hydraulic Models 3

CC 536 Hydrology II . 3

Cl 536A. II, Marine Civil Engineering
Laboratory 2, 2

.CE 538 Hydradlic Engineering Deaign II 3

17 3



CALIFORNIA STATE UNIVERSITY. NORTHRIDGE
Northridge, California 91330

The campus is in the heart of the San Fernando
Valley, less that a one hour drive to the berth of
the R/V Maui! s The Rautilus, s 55-foot seiner,
is equipped ith A-frame and hydraulic winches,
radar, a navigation system, and fathometer. The
boat, owned and maintained by the Southern California
Ocean Studies Consortium is utilized for class re-
lated field trips, research grafi& work, and graduate
slOaent research. Research equipment includes a
aerate seismic profiling systeM, gravity corer,
Peterson and Shipek grab, bathythermographs, hansen
and Niskin bottles, Martek TUC meter, as well as
other physical and biologic ocianographic sampling
equipment and meters.

Campus facilities include three laboratories with
astandard compliment of equipment (fume hoods:

microscopes,glassware, and chemicals), core x-ray
photographic unit, a well-equipped dark room, and
facilities for maintaining living marine organisms

The following degrees are °keret(

I g S. in Geology A degree with a possible
concentration in Oceanography

2 8 A in Biology A degree With several areas
of concentration, with a possible minor in Marine
Biology

3 B A in rs graph A degree witlloss ible
concentration it Climatology and with
minor in Oceanography

4 P. A in Earth Science A degree With zu.-
tibia concentration in Oceanography, or with a
possible minor in Oceanography.

5 A minor program in Oc ography is available
for all baccalaureate degree (30-32 credits)

6 B S In Geology. Thesis degree with possible
emphasis in Oceanography. (30 credits)

7 B S in Otology Thesis degree with possible
emphasis in Marine Biology (30 credits)

$ M S in Geography. Thesis degree with possible
emphasis in Marine Climatology (30 credits)

UNDERGRADUATE COURSES

Geoc122
Geos 123
Geos J22
Geos 422
Geos 424

Geos 496

8101 313
Blot 325.

Blot 326
81o1 3928

giol 404

The World Ocean
World Ocean Laboratdry
Introductory Oceanography
Advanced Oceanography
Marine Geology
'Topics in Geoscience

Courses 1) Continental
Borderland

2) Marine Geophysics
3) Plats Tectonics

Invertebrate Zoology
Life in the Se
Regional Excursions
Field Studies in Invertebrate

Zoology
The Algae

41
3

4

4

3

3

3

3

1-3

1

4

18

...-

Biol 421 Marine Biology , 3

Biol 429 Marine Ecology 3

Biol 4928 Field Studies in Marine Biology 1

Biol 492 Field Studies in Marine EcOlogy 1

,

rGeog 310 Meteorology )

Geog 311 Atmosphere 3

Geog 312 Climatology 3

Geog 468 foastal Geomorphology 3

Geog 415 Historical Geography of the Sea 3

Engr 494 Ocean Engineering

GRADUATE-COURSES

Geos
Geos 564
Geos 570
Geos 598

Chemical Oceanography
Advanced Marine Geology
Special. Topics in Geology

Thesis or Graduate Project

3

3

3

3

1-6

Biol 500A-2 Advances in Structural and
Systematic Biology 1-3

biol 520A-2 Advances in Environmental
Biology 1-3

Geog 581 Seminar in Climatology
Geog 583 Seminar in Meteorology

The instrbst4onai staff for the courses listed
above consiefs o he following

GEOLOGY

Akpatl, Benjamin N , Ph D . Associate Professor
Fischer, Peter J,. Ph D., Professor

8101,0C?

Pohlo. Rose H , Ph.D., Professor
Segal. Earl, Ph D , Professor

GEOGRAPHY

to:to:

3 S.

Court, Arnold, Ph.D , Professor
Henderson, David A , Ph.D., Professor
Howard. Robert B., Ph.D., Associate Professor
Lin, Gong-Yuh Ph.D., Associate Professor

3

3

To obtain further information, address idituiries

DarD.E Bianchi
Sdwol of Science and Mathematics

lifornia State University Northridge
orthridge, California 91330

a'
Or,

Any individual listed above
California State University Northridge
Northridge, California 91330
(213) 885-2004



CALIFORNIA STATE UNIVERSITY, SACRAMENTO
Sacramento, California 95819

.

The University offers marine science courses on
the Sacramento campus in the Departments of Biolog-
ical Sciences and Physics-Physical Sciences (as
part of the cerrigg1a In Environmental Biology and

'Geology, respective y). The University also partic-
ipates in the operation of the Moss Landing Marine
Laboratories, in Moss Landing. California (on Monterey
Bay), as a part*of a consortium of six California
State Universities described in the Consortia sec-

Iition. The science departments at the University
occupy a five-story buiTding completed in 1967. the
Biological Sciences Department occupies approxi-
mately one-and-one-half floors of space in this
large building, as well as retaining the two-story

building occupied earlier, these aggregate about
69,000 square feet of floor space, 45.000 in the
larger building and 24,000 in the smaller. The
Geology Depaitment takes up approximately a half-
story of space. Laboratories are modern and func-
tional. The Biological Sciences Department main-
tains a 23-foot research Inboard paver cruiser and
several smaller boats and the science building has
salt water facilities The Sa'dramento campus is

located within an hour's drive of estuarine environ-
mists and within two hour's drive of the Pacific
Ocean. The University has a library of approximately
700.000 total holdings, and is strong in science and
technology, as is the nearby California State Re-
sources Library.

The following degrees are offered

Tf.A in Biological Sciences A broad based,
normal 124 semester-unit baccalaureate degree
Chemistry, Physics, Mathematics, and Statistics are
required as supporting subjects For the mai'ine
scipnces specialty Bio Sci. 150, 162,. 163 and
Geology 101 are specified and Blo Sol 173 is
recommended

2 B.S inBiological Sciences (Biological Con-
servation (Fish and Game)) This is a 132 semester-,
unit degree, which consists of the basic biology
curriculum, with the addition o certain fish and
game and other conservation courses.

3 4 A. in Biological gciences. Students take
several required courses in biological sciences, as
well as supporting courses. 4 thesis is required.
Certain courses and the thesis research can be done
at Moss Landing Marine Laboratories.

The following courses are offered in conjunction
with the above programs

DEPARTKEN7 OF BIOLOGICAL SCIENCES

150 Invertebrate Zoology 3

115 Phycology 3

160 Ecology 3

'161 Llanology 3

162 Ichthyology 3

163 Marine Ecology ]

165 Vertebrate Zool4y 3

173 Principles of tiaheries Biology 3

273 Advanced Fisheiy,Biology 3

196 Proseminar 2

1%2 Evolution 3

28/ Biogeography 3

296 Seminar 2

199 Special Prohlgc
294 Special ProblfMs,
500 Master's Thesis'

DEPARTMENT OF GEOLOGY

101 General Oce2nography
196 Seminar,

i99 Special Problems

2

2

2-4

3
1-4

Moss Landing Marine Laboratories offer approxi-
mately a dozen courses in this field, as well as
seminars, workshops, and research.

The instructional staff for the courses listed.
above consists of the following

DEPARTMENT OF BIOLOCICAL,SCIENCES

Britten. Martin R , Ph.D , Professor of
Biologic 1 Sciences

Meeker. Lary L , Ph.D., Associate Professor of
Biolog 1 Soleness

SchInske. Ro_e t. M,S., Professor of Biological
Sciences

Vanicek. C David, Ph D , Associate Professor
of biological Sciences

DEPARTMENT OF PHYSICS- PHYSICAL SCIENCES

Janke. Norman C , Ph.D , PrOfessor of Geology
McCeary, David F R., Ph.D Associate Professor

of Geology
Slaymaker, Susan. Ph D , Assistant Professor of

Geology

to
To obtain further infornationj address inquiries

Chairman
Department of Biological Sciences
California State Lniversity, Sacramento
Sacramento, California 95819

CAPE FEAR TECHNICAL INSTITUTE
Wt1mIngton, North Carolina 28401

Cape Fear Technical Institute's Marine Division
has training and bOth large and !Small vesael docking
facilitiea at its main carpus on the Cape Fear River
in dawmtown Wilmington, 20 tiles from the Atlantic
Ocean. Physical facilities include several class-
rooms, laboratories and photographic darkroom and
facylty and staff offices in.the new seven-story
wing of the Malcolm J. McLeod Building. woodworking
and welding shops, net loft, and an oceanographic

.... instrument lab On the Alton A. Lennon floating
classroom barge, and several research training yes -
sae, the 187-foot R/V Advance II, the 65-foot ta
Joanne, the 7Z-foot R/V North Star. and the 50-foot

.
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HIV Limulus. The division also has 15 saallcrsft
ranging fram 12 to 26 feet long. All large vessels

16,1u4

are equipped with radar radiotelephones, fathom-
eters and Loran C Sci ific instrumentation used

1in the training program 1 es all types of classi-
cal oceanographic inatrumentation hyiraulic winches.

. BT winches. salinometers, PDR's. Endeco current
met,ers. CTD giyatems, photometers. sub-bottom pro-
filing system. irradiameters. TDR's, Vhotograplac
equipment,. scuba equipment and cascade system,
boomeraqg cover. flow utters. D.O. analyzers, pH ......

otters. spectrophotometers (20, 88. P.E AAS). spe-
cific ion analyzer. microscopet, incubators, auto
claves, disiillation equipment MI Marine Divisibn
also enjoys cooperatpc arrangemrtna with the North
Carolina Marine Resources Center. Ft. Fisher. North
Carolina Division of Commercial and Sport Fishing
`Laboratory. North Carolina Division of Art. Culture
and History Underwater Archaeology and Marine Pres-
ervation Laboratory and'the International Nickel
Company Frances L. LaQve Marine Corrosion Laboratory.
all located within 20 miles of the CFTI campus

The following degrees are offered:

1 A A S in Marine Technology. This is an
ocean-oriented scikntific support program designed
to prepare one for vocational and technical work in

aspects of the offshore industry. Eight weeks
of shipboard training aboard a large vessel is the
most uniqUe requirement of this program The ap-
proach is 'Wanda -on'

2 A A.S in Marine Laboratory Technology This
is a narine science oriented support program designed
to prepare one for vocational and technical work in
all except the offshore aspects of the industry.
There isyno shipboard training requirement. The,
approach in this program is also 'Hands-on'.

(NOTE. Revisions to both programs, to up grade
them, are currently under consideration )

MARINE TECHNOLOGY COURSES

T-BIO 131 Marine Biology I
7-MSC 107 Introduction to Oceanography
T -MSC 129 Power Boat Operations
T-MSC 121-4 Ship and Marine Equipment Repair
T-SIII 101-8 Ship Experience (as earned)
T-MSC Ill Introduction to Net Construction
T-C1LM 101 Introduction to Chemistry
T-1I0 132 Marine Biology II
T-HED 120 First Aid
T-WLD 134 Marine Welding
T-MSC 101 Navigation I
T-MSC 112 Biological Net Construction I
T-110 110 Field Biology
T-CHM 109 Chemical Analysis of Natural

Waters.

T-PM2 101 Marine Engines I
T-MSC 108 Oceanographic Instrumentation
7-MSC 202 Introduction to Data Acquisition

4
7-MSC 113 Biological Net Construction II
7-PM2 101
7-EDP 201
7-MSC 102

T-EI,E 107 Electricity I
7-MSC 205 Data Reduction TeAhniques
7-MAT 211 Basic Statistics
7-0E0 101 Marine Geology
7-FMI 103 Marine Engines III
7-ELC 108 Electricity II
7-DFT 117 Drafting and Blueprint Reading

3

3

3

8

3

4

3

2

2

3

3

3

3

3

3

3

Marine Engines II 2

Introduction to Computer Programming 3
Navigation II 3

S

3

5

4
3

! r
,
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T-BIO 213
1-MSC 114
T-MSC 204

TALN 204
T -P SE 104

T-MSC 224
T-FH0 110

-
Marine Vertebrate Zoology 4

Fishing' Methods 3

Advanced Oceanographic instru-
mentation , ' 1

Introduction to Marine Electronics 5

Marine Engines IV, 3

Chemical oceanographic Sampling '2

Introduction to Photography 2

MARINE LABORATORY TECHNOtOGY COURSES

(AlI those listed for Marine Technology except those
'hilted below.)

T-FME 102 Marine Engines II
T-MSC 121-8. Ship and Marine Equi?ment Repair
T-SHI 101-8 Ship Experience
T-MSC 112 Biological Net Construction II
1-4SC'202 Introduction to Data Acquisition
T-MSC 113 Biological Net Construction II
T-MSC 101 Navigation I
T-MSC 102 Navigation II
7-MSC 205 Data Reduction Techniques
T-1"E 103 Mar1he Engines III '

T=DFT 117 Drafting and Blueprint Reading
I-MSC 114 Fishing Methods
T-MSC 204 Advanced Oceanographic Instrumentation
T -NE 104 Marine Engines IV
T-MSC 224 Chemical Oceanographic Sampling

In addition to

1-810 201 Aquarium Systems
T-MSC 117-119.

220-221 Practical Experience 1-V
T-810 ill Microbiology
T-MSC 216 Oceanographic Data Processing.
T-PHO 220 Advanced Photognaphv
T-1110 225 Marine and Freshwater Ecology

Basic Core Curriculum (Both Programs)

a) Statistics
b) Technical English
t) Technical Mathematics
d) Sociology
e) Physics

3

7

3

4

2

3

5 credits

12 credits
15 credits

9 credits
8 credits

The instructional staff for the courses listed
above consists of the following:

BIOLOGY

Carter. Marie S., A.A.S., Tichnician
Martin, James R., H S.. Instructor
Rhodes, S Thomas. M.S., Instructor

OCEANOGRAPHY

Brandi, Raymond, B.S.. Technician /Instructor ,C
Foot, Edward L , M.S.. Instructor

NAVIGATION, POWER BOAT HANDLING

'Bryan, Jpaeph 7.. M.S.. InstruogoT

NET CONSTRUCTION, PHOTOGRAPHY, PRACTICAL EXPERIENCE

IMiller. Mark V. A.A.S., U.S.0 G., I.O.
License, Instructor



FIRST AID

Brandi, Raymond, B.S., Technician/Instructor
Miller, Mark V., A A.S., Instructor

MARINE ENGINES

McClelland, Roy, L S.0 C. Ret , U.S.C.G.0.0

License, Instructor

EaCTRICITY/ELECTROVICS

Price, Henry E., A A.S., Instructor

To obtain further information, address Inquiries
to:

Registrar
Cmpeear Technical Institute
411 North Front Street
Wilmington, North Carolina 28401

re'
or,

Ed Foss, Director
Marine Division,
Cape Fear Technical Institute,
411 North Frost Street /

Wilmington, North Carolina '28401

(919) 791-8122

, 4
CASE WESTERN RESERVE UNIVERSITY

Cleveland. Ohio 44106

THe, program itself is a gra4uate program leading
to M.S. and Ph.D. degrees. The course requirements
are as follows:

M S. (Geophysical Fluid Dynamics)/ Six courses
including EFTS 4%3 Geophysical Fluid Dyninics plus a
thesis in the area of Geophysical Fluid Dynamics.

Ph D An additional eight to 10 coursecinclud-
ing two Math courses, some in Physics, Geochemistry,
etc., plus a doctoral dissertation.

Six e.s. and two Ph,D. degrees have been granted
under the program since its inception in 1169. There

are 10 students in the progrdm in the 1972-197, ace-

The Department of Geology and the Division of
Fluid, Thermal And Aerospace Sciences of the School
Of Engineering at Case Western Reserve University
jointly administer an interdisciplinary program in
Geophysical Fluid Dynamics

The principal facilities are Located on the Case
Western Reserve campus as veil asoo the University -

-owned Squire VaLleeviev Farm about 10 mites east of
the University. Among the experimental facilities
are 2 low turbulence subsonic wind tunnel, a low
turbulence water tunnel, a water table, as well as
many small air and water flow facilities. The labor-
stories are well equipped with high precision flow
and temperature measuring equipment including hot
wire and hot film anemometers. a number of laser
doppler velocity measurement devices. There are
also water analysis facilities inciuding anslysis
by ra416acqve tracers, Well-equipped, manned cen-
tral shops and instrument roofs are available as
well as a controlled environment room for experi-
ments where extreme precision is important. A 25-

acre watershed area at'Uuire Valieeview Farm is
being used for a study of ecological systle dynamics.
Geophysical and oceanographic measurements in Lake
Erie are made through cooperelon with ale U.S.
Coast Guard. A'Univac, 1108 computer Is 44aflable at
the University's computing center. '

1

fl

demic'year OL

The following courses are offered in conjunction
with the above program. ,

EFTS 450 Analytical Fluid Mechanics
EFTS.452 Viscous Flow I

EFTS 453 Geophysical Fluid Mechanics I
EFTS 454 . Theoretifal Meteorology

i

EFTS 552 Viscous Flow II

EFTS 554 Turbulent Fluid Motion .

EFTS 555 Approximation Methods in Engineering
Anpysis

EFTS 556 peophOsical Fluid Mechanics II
EFTS ,557 Corniection-Heat Transfer

EPPS, 558 Conduction and Radiation
EFTS ;,,559 - Kinetic 'Theory

EFTS 655 Theories of Hydrodynamic Stability
GEOL 321 Geology of Slate; Resource,'

GEOL 323 r Applied .Geophysics

GEOL'334, 335 Earth Environmental Science Semina r

CEOL350 Ceochemistrl" . .

GEOL 364 DesCriptive Meteorology
GEOL 366 General OceatiOgraphy
GEOL 425 , Geotectonics .

GEOL 435 Geochemistry
SEOL 453 Physical Limnology

Tie instructionAl staff for the courses listed
above oongists the.following.

notboi

TeraguLhi, Mitsuo, Ph.D., Assistant Professor

!Ego, THERMAL AND AEROSPACE SCIENCES,

Y,
Greber,Asaac, Ph.D.', Professor
Janowitr,Geraid S., Ph.D.; Assistant Professor
Kaplan, Shimon, Ph.D., Assistant Professor
Ostrach, Simon, Fh.D , Professor
Prahl. Joseph M., Ph D., Assistant Professor
Reshotko, Ell, Ph.D Professor.

GEOLOGY

Fisher, Perry W., Ph.D., Assistant Professor
Helwig, James A Ph.D , Assistant Professor
Hower, John, Ph.D..'Professor
Lick, Wilbert J., Ph D., Professor

,

To obtain further Information, address inquiries '

. to. a

' Professor Sam Savi:11:thalrian.

Department of Earth Sciences
.Case Western Reserve University .

. qeveiand; Obto 46.10§.
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' THE CATHOLIC UNIVERSITY OF AMERICA

.
' Washington. D.0 20017

The InstlAuSe of Ocean Science and Engineer/

research and academic' rograms in the marine bLi-'
was established in 1967 iv foster

*aces ihe mijur areas of mull-reined research
are. underwater acoustiep. pgipertiws of transt
Hucerls, structure and physicaMpropertiet. of Isar
vitae. marine cables. inetrumentation:efluld dy-

-"^ halts. soil mechanics and physical properties of
water laboratorg(es The (:blversity has particlp ed

in a copperaer0e program with three local Naval
( 4

laboratories, sines - 4.25.7 This program sponsors
mutual use of research fatilities and occanograp
ship

1\"6

Compideriacilities include an620 and 1130
computeiand a PDF-lb computer.'" The Ce/vergetv is
a member of the Washington Consortium of. Unreer-

sities and The Marine Sciedee Consortium of Penn-"4".
sylvania Colleges and Universities The Lniversitv

"offer* undergraduate mei graduate programs at its
main cape in mribeast Washington. D C and at

Science Cons um in Lewco.'Delawarc

the Marine Science Lentertsf the Margin,

The follete degrees are °land in ocean EA)
neerfel and related fields

Engr or Ph D in ocean Englneerla tDe-
par t of ilvil and Mechanical Engineering)
Candidates for the doctorate in ocean Engineering
must satisfactorily complete two years of ruil-lime
resident graduate study beyond thtmaster' degree
or equivalent on a plig-time Cr threc-quarter
time b 90egree roquSFeaents may be summarized
as follows a major course program (a minimum of
35 credit houn.beyond the bachelor's degree). 18
credit boutsin minor field (usually Mathematics)
or 12 credit hour* in a first minor field and six

' credit hours4n a second minor fleldwmitien cots-
. prehermivg ex Illations in the major andrenst minor
fields, readinb knowledge of ode foreign language,
dissertation, and an oral defense of dissertation.,

744- Doctoral programs in Ocean engineering are tailored
to meet She needs of the individual Student. Candi-

. dates may epecialne in fluid or soli& mechanics. ,

esat narrater or thermodynamics. control system or
' Lunde/jester ecoutties. All doctoral candidates fn

Ocean Engineerig must take a minimum of nine-credit
hours In pure r applied Oceanography. dig one-

'vet graduate courses in Cheri spe-
and acquire IPPrcPr late at -sea experi-

semester up

cialty nee.
!Oct

in Ocean Engineering (Department of
C <hardest Engineerin . Candidates for
the f Master of Science Ocean En ineerin
are reqUir to satisfactorily e t e year of,
fulittime graduate study (a mini of 24 credit
hour* Including h and seminars), or its
equivalent-or a part-time on three-quarter time
basis. A,comprshensive exhinnation in the major
field- plus a thesis is requited Therb are no for-

.:'eign language requirements for the M.S.E. degree.

). D. Engr. or Ph D. In Engineering Acoustics
(Department of Civil and Mechanical Engineering)
Candidates for the Doctorate in Pnglneeridp Acoustics
must satisfactotily,complete two year* of full-time
tendon graduate study beyond the masteige.degree,
or its equivalent on part-tine or three-quarter
time basis. Degree riqUIremence may be summarized

C

a

as follows. major course Program (a minimum of
-35 credit hours beyond the bachelor's degree), 18
credit hours in minor field (usually Mathematics)
or 12 Nedit hours itia first AinOr field and

--
credit hours in a second minor field, written coal
prehensive examinations in the major and first
minor fields, a reading knowledge of one foreign
language, a dissertation, and.an oral defentr...52 at
the dissertation. ' V

4 Met in Engineeringicoustics (Department
\-1

ortivil and Mechanical Engineering). Candidates
for the degree of Master of Science in Engineering
(acoustics) are required to satinactorily-complete
one year of full-time graduate study (a minimum of
la credit hours including research and seminars). ,

or Its 'equivalent on a part-time of three-quarter

t me basis A comprehensive examination in the
major field plus a thesis is required There are

-g o foreign language requirement* for the et S E
degree.

' nr
5 b s.E. (Ocean Engineering Option) ( Departmen

of civil and Mechanical Engineering) Indergraduag
students in this program foiidw the same curriculum
as other mechanical engineering students during the
freshman and sophomore years; Required Ocean Engi-
neering courses in the junior and genie; year, are
Engineering Properties of Materials. Physical
oceanography apd Dynamic Feasuremects The other
required courses follow the C.M.ENicuericulum
Projects related to.Ocean Engineering are incleded
in ghe laboratory and designcourses Fifteen
semester hours of elenivee in the senior year lsay
be selected from the. list of Mechanical and Ocean
Engineering courses at the senior and the beginning
graduate level.

The following courses are offered inlinjunctien
with the above programs

CRADUA E COURSES

[RA/ . NT OF al MECHANICAL E)clNEElli6b

4501 Structural Mechanics I " 3

502 StructOral MechanicCII 3
a

503 introduction to Continuum Mechsnics
-

504 Physical Oceanography
505 Adyteed {*sign g
506 Advanced Design
507 Introduet ion to Ocean Engineering
508 Ocean Waves
$09 Materials for Ocean and Other Extreme

Envtanments
511 Limit Analysis of Structures
512 ;truetural Analysis
514 Geological Oceanography
515 Structural-Dynamics_
5t7 Fundamentals of Instrumentation
534 Experimental Dynamics Laboratory
53 perimental Streas Analysis
541 Classical Mechanics
545 Foundatiop of Fluid Mechanics
546 Inviscid incompressible Flows
547 Inviscid Compressible Flows r
548 Incompressible Viscous Flows
554 Applied Underwater Acoustics
561 Heat Transfer
562 Heat Transfer
564 Theory of Waves
565 Control System Anal /sic and Synthesis
566 Control brt,' Analysis.and Synthesis
568 Electromethanical Circuits and

Transducers 2

3

3

3

3

3

-"-,

3

2

3

3

3

3

3

3

k)

3

3

" 3

3

3

22 ,1

3

3

3

et
3
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571 Theoretical Thermodynamics-

572 Theoretical Thermodynamics
581 Introduction to Acoustics
502 Environmental Boise and Its Control
597 Seminar

3

3

3

2

598 Seminar 1

701 Design of Complex Systems 3

702 Design of Complex Systems 3

704 Theory of Plasticity 2

705 ' Theory of Shells and Plstis 3

706 Nonlinear Elasticity 3

707 Propagation of Sound in the Sea 1

708 Theoretical Elasticity 3

709 Radiation and Scattering I
710 Radiation and Scattering II

a
3

3

712 A4 Signal Processing 3

718 Stability At SrUctures- 3

731 Viscous GU Dynamics 3

Separation of Flow

74i1

3

-.Experimental Stress Analysis 11 3

736 Experimental Stress Analysis III 3

741 tvibrations in Elastic Solids 3

742 Acoustic Radiation from Submerged
Structures* 3

743 Hypersonic Gas Dynamist 3

744 ' Hypersonic Gas Dynamics. 3

768 Propagation in Rattm Media 3

797 Research 3

798 ft 3

em 995 Mattel's Dissertation Guidance
996 Master's Dissertation GUicdance
997 Doctoral Ulasertation Guidance

991 Doctoral Dissertation Guidance

.

The initructional staff for the courses listed
above consist' of the following

DEPARTMENT OF CIVIL AND MICMAN CAL ENGINEERING

Andrews, Prank A.. Ph.D Professor of Acoustics
Caswell", Mario J . Ph.D Associate Professor

of Ocean Engineulng
Chang, Paul K.. Ph 0 , Professor of'Fluid

Mechanics
Chi. Michael, Ph.D , ProfessOr of Structural

Mechanics
Durellj, August J Ph.D.. Professor of Stress

Analysis
GlIheany, John J.. Ph D Associate Profeaaor

of Acoustics )

Heller. Samuel R.. fh.D . Professor and Chairman
4 "of civil and Mechanical Engineering (Ocean

Engineering)
Jackson. Francis J , 111.0.. Adjunct Flofessof

of Acoustics
Keinhofer. William J . Ph

of Fluid Mechanics,
',Swab.. Edward B . Ph D

Acoustics
Parks, Vincent I . Ph D

Stress Analvsis
Perrone. Uicholas, Ph.D Adjunct Professor of

Structural Mechanics
Smith. Ruseil A Ph D.. Associate Professor of

(Auld MechlnIce
Soteriades% Michael L .Ph 0 Professor of

Structural Mechanics
Spoo;er, Ronald. Ph D . Adjunct Profissor of

Acoustics
ThAruvenaadam. Alagupillai, Ph.D . AW4ociAl.

Professor of ocean kegineering
T44o4 (hl -Kung, Ph A660, Late Professor cJ

Hest Transfer
Valshnay. Ramesh ih ProfeWr of struc-

tuts1 tlechanics

D Associate Professor
4

Associate Professor of

AlluloCiate Professor of

DEPARTMENT OF AEROSPACE AND ATMOSPHERIC SCIENCES '

Atabek, Bulentill., Ph.D., Professor of Fluid

Mechanical '

Chang. Chieh,C Ph D., Professor and Chairman
of Aerospace Ind Atmospheric Sciences (At-
mospheric Vo ices)

Eisler, Thomas j , Ph.D., Profeasor.of Acoustics

Kao, Timothy til., h D.r, Professor of Geophysical

Fluid Mechanic
Lee, Kai F., Ph.D.. Associate Profeaaor of L

' Atmospheric Physics
Ling, Sung C., Ph.D., Professor of Fluid Mech-

anise
Pao. Haien P,. Ph.D. Professor of Geophysical

' Fluid Mechanics
Chang, tun C., Ph D Professor of Fluid

' Mechanics

to

To obtain further, information, address Inquiries

Dr. Mario L Ca/vat-ells
Institute of Ocean Science and Engineering
Catholic University of America
Washington, D.C. 20017

CHARLES COUNTY COMMUNITY COLLEGE
La Plata. Maryland 20646

Marine Sciences, a department of the Division of
Biological Sciences, operates teaching and research
facilities at Benedict, Maryland and at the main
campus in La Plata. Maryland.

The Center for Marine and Estuarine Educition at
Benedict is located on the Patuxent River. an arm
of the Chesapeake Bay. The Benedict Center. soon
to be expanded to include residence facilities, is
composed of four buildings. One building has been
specifically equipped for physical and chemical
studies while the others ate geared for biological,

studies. Two h vessels. the RAF Truitt and
RP( Menedia are based at Benedict and used in ttain-

aa crulli on the Patuxent River and Chesapeake Bay

Facilities at the main campus include do aquatics
lab, diving locker with 15 complete sets of scuba
gear, environmental microbiology lab. chem4ps1 In-
strumentation 1st). analytical water chemistry lab,
and data processing center equipped with on IBM
37R-165 computer. *Specialized water quality equip-
ment located at the main campus include infrared,

* ultraviolet. visible, and atomic absorption, spectro-
photometers, gas chromatography, total carbon ansive,
and pesticide monitoring units

21,

The Estuarine Resources Technology Program of their
Department of Marine Sciences Is designed to train
Oersonnel.:0 all aspeetavf coastal zone research
Olaawroon and laboratory tkainIna.is reinforced
through practiCal field studies aboard the research
vessel's A graduate of the ERT program will have
the scientific skills to qualify for field and'"'

ti
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laboratory positions with the Federal and state &cis"-
ernment or vitheorivate industry.

The CRT program is wed.sulted for students
transferring to a four-year institution as the cur-
riculum tug been designed to maximize the transfer
of academic credit. In addition, the exposure to
all areas of physical, chemical, and biological
marine research allows the student 'to choose their
particular field of interest early in their academic
training.

An Associate of Atka degree in Estuarine Resources
Technology is granted students completing Che 66
credit hour program.

t The following schedule of courses must be com-
pleted to graduate tin the above program;

FreshmanYear - First Semester

810 101 Botany 4

810 110 Ecology 3

CITE 120 General Chemistry 4

ENG 101 Composition and Rhetoric 3

MTH 110 College Mathematic: 3

17

Freshman Year - Second Semester

BIO 102 Zoology 4
BIO 107 Inland and Coastal Aquatic Ec.oiogy 3
BIO 202 Marine Biology 3

CHE 121 General Chemistry 4

ENG 205 Report Writing 3

17

Sophomore Year - First Semester

BIO 21'2 lAroduction to Flaherf logy 4

BIO 253 Aquatic botany 3

CHE 252 AnalytiA01 Techniques In Water
Chemistry 4

PED 201 or Health 2

FED 221 . Scuba Diving 2

Electives 3

16

Sophomore Year - Second Semester

MO 254 Aquatic Zoology 3

CHE 255 Instrumentation Lab 4

MTH 230 Statistics 3

SPH 101 Public Speaking 3

Electives 3

16

The instructional staff for the coursea Hated
above consists of the following

BlOLOCY
44

Billeter. Paul, Aasociate Professor
Carden°, Steven, Field Studies Coordinator
toe. Thous, aaociate Profeaaor

41111

CHEMISTRY

Engel, Willtam,'Profesaor
Hlghby. John, Assistant Profeaaor

Is

To obtain further information, address inquiries
to

Mr Thomas Poe. Director
Department of Marine Sciences
Charles County Community College
P O. box 910
La Plata, Maryland 20646

CITY UNIVERSITY OF NEW YORK
CITY COLLEGE OF NEW Y0R4
New York, New York 1041'

The City University Institute of Marine and 4t- ,

muspheric Sciences is the focus for a program In
marine and atmospheric sciences that reaches out to
many of the individual campuses of the City Univer-
sity of New York. The Institute is locate.; at City
College, and a 40-foot. research vessel, the R/V
'Atlantic Twin, is,based at Staten Island. Research
facilities at City College include a weather ata-

laboratories specializing in microbial, plank-
tonic, and benthic ecology, and laboratories spe-
cializing in meteorology, satellite oceanography,
sedimentation and-hydraulics. City College and City
University maintain cooperative arrangements wraith
the American Museum of Natural History, the Lamont -
Doherty Geological Observatoryt the Osborne Marine
Laboratory, and other research facilities.

c. S

The following degree programs exist in conjunction
with the above grograme7

1. Bachelor of Science (Biology, Chemistry.
Physics. Earth and Planetary Sciences). Uridergrad-
uate students major in one of the above discipjiqes,
and may elect to take undergraduate and some graduate
courses in marine and atmospheric sciences. A pro-
gram in meteorology is an Interdisciplinary effdrt
of the Earth and Planetary Sciences and Phyecs.
Departments.

we,"

2. Master of Arts (Ecology, Earth and Planetsr
Sciences). Students mull complete 30 credit an

_'"approved program of study with a grade of B or bet-
ter, including a research Cheats: Areas of speciali-
zation include Biological, Physical and Geological
Oceanography, and Meteorology.

3. Doctor ofPhilosophy. A progvittip Biological
Oceanography is centered at City College, but course
offeringsfind faculty advisors also exist.at IAlmmmr4
Brooklyn, Queens and Hunter College.. Studente must
complete 60 credits of an approved program, includ-
ing dissertation study. In addition, atudents must
pass a written comptehensive examination, an oral
examination centered about the Silesia proposal, a
proficiency examination in one foreign language or
computer. and the defense of thesis. A Ph.D. in
Physical Oceanography and Meteorology is obtainable
under the Fluid Geophysic's option id Physics. The
program is centered at City College. ,Degree require-
ments are generally the same ss for Biological
Oceanography. r

24
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Tbs f011owing -Courses are offered at City College

'
In conjunction-with the above programs

UNDERGRADyATE COLASES

Blo 274

(EPS) 68

EPS 42, 43

EPS 51 Statistical Methods in Meteorology 4

EPS. ° 53 Weather Forecasting G

64 Phyalsal Oceanography Zli

EPS 65 'Marine Geology %

EPS 90-94 $0,ected Topics in Geolfty and
Geological Oceanography 12 .

EPS 95-99 Sqected'Toptcs in Meteorology
4and Physical bteanograghy 1

-.. .

Biological Oceanography 4

Chemical Oceanography % 4

Synoptic Meteorology 8

Phys 55 Physical, Meteorology 3

Phys 56 Dynamic Meteorology 3

Phys 57 Physics of chic Upper Atmosphere 3

Bio 761.1. 2 Marine Pleekton Dynamics .

Bio 761.3. 4 Marine Beathos .

Bio 761.5. 6,/ishes and Fisheries Biology

Bio Al 7. e Maiine 414robiology'

EPS 1700 Fundamentals of Atmosphere and
°cons

..3

EPS 1721 _Pollution Factors in the Atmos-
phere and kydrollphere 3

EPS 1768 Physical Oteanography I . 3
4

EPS 1769 Physical. Oceanography II 3 .

EPS 1774 Numerical Weather Prediction 1 - 3

EPS 1775 'Numerical Weather Prediction 2 3

EPS 1776 , Statistical Method* in Meteorology
and Oceanography 3

1777 Principles of Atmosphere and
Ocean Dynamics .

a4

1780 ' Tropical Meteorology , 3

1781 General Circulation of the
Atmosphere 3

1782 -Oceanographyfur.Engt rs ,,1

1783 Oceanography and SO* ,qechnolPgyi3

6

6

6

EPS

EPS

EPS

EPS

EPS
EPS
EPS

EPS'

EPS

1784

1788

1789
1790

tceelographic Field Reeeerch I*
Climate and Climate Chang! .9

Physical Mete rology
SINOal To in Meteorology '

%mi. Ocea graph
iVi'' 3 0

ltolrlr. ..'

The insiructioAl staff for t1 cmuIses tudy

outlined above congsts ofhs
...- V'.

1,,se w

POLICY COtNC/i, or'fla INSTITUT;PF MARJLE AND'
ATMOSPHERIC SCILNCES r.;

.

Coth, Nicholas C., Ph.D.; Professicsrof Earth and

Environmental Science OPIts college .

Meeks. Thome*. Ph.D.. Pio es of Physic ''.'

Ringsborough Community toll
Pierson. Willald J., Ph.p.. Profes r, Instit to

of Wine and Atmoopheric4Sciences .
RAchlin, Joseph W., Ph D , Professor orBiol ,

Lehman C011ege
Tfitjen.11ohn H.. Ph.D.,' ofkosor.c. iology,

City College . ,.

Weiss. Dennis. Ph.D . Assistantl(....Profes

And Planetary Sciences. Citioilege

'to

BIOLOGY
a 71

4

of Earth

Be, Allan. Ph,O., Adjunct Professor of Biology
Franz. David. Ph.D.. Associate Professor of

Biology. Brooklyn tollegr
Gallagher. sane, Ph.D.. Assistant Professor of

Blokogf
."

Lee. J2lin J.. Ph D , Professor of Biology

Malone. Thomas. Ph D., Adjunct Professor of

Biology
Powers, Lawrence. Ph D., Assistant Professor of

Biology
Plercel'Stanley, Ph D , Professor of'Biology.

Queens College 0

Ph.D : Professor of Biology.

'Lehman C e

Roze, Janis. Associate Professor 6f.

Biology
Smith. C L.. Ph D , Adjunct Professor of Biology
Tietjen. John Ph D , Professorof Biology

CHEMISTRY
--

\ Haines. Thomas H.. Ph D.. Professor of Chemistry

rf

AO.
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EARTH AND PLANETARY SCIENCES

Coch, Nicholas, Ph.D.. Professor of Earth and
Environmental Sciences. Queens College

Fagen. John. Ph.D , Associate Professor of Earth
and Planetary Sciences

Franke. Lehn, Ph.D., Associate Professor of
Earth and Planetary Sciences

Gedzelcan, Stanley. Ph.D . Associate Professor
of Earth and Planetary Sciences

Harris, William, Ph D Associate Professo r of

Geology. Brooklyn College
Neumann, Gerhard, Ph D , Professor of Earth and

Planetary Sciendi
Pierson, Willard'J.; Ph.D.,.Professor of

Oceanography
Spar. Jerome., Ph.D , Professor of Earth and

Plitetary Sciences
Weiss. Dennis. Ph DT. Assistant Professor of

Earth and Planetary Sciences

5

To obt rthet information. address inquiries

- to:

Dr John H T tjsa. Director '

Institute of MA e and Atmospheric Sciences
City College of New York
Convent Avenue at 138 Street
New York. New York 10031

THE CITY UNIVERSITY OF NCW YORK
QUED4S C ICE

Flushing. York 11367'

Queens College Is a part of the City University
of New York and ocbanographic studies at all levels
through the Ph.D. are coordinated through th'e Insti-
tue of Oceanography of the City University. Querns

College offers a number of programs with oceano-
graphic orientation on the undergraduate level and
also grants an M A degree in Marine Geology

The College_has use of institute facilities. in-
cluding thema0-foot reseerth vessel Atlant10. Twin,
a wide range of equipment for nceaongraphic research

4 1
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and dock-side laboratories at St. George. Staten
Island., psearch equipment,iit Queens College in-

, cludes instruments for stable and radioisotope nud-
ist, en atomic absorption spectrometer. infrared gas
analyzers. gas chromatographs and x -ray diffraction
and spectrometry equipment. ,A wide range of other
equipment for.chemical, biological and geological
investigations is also available in the laboratories
bf the college

s.

The 3 A degree (12$ credits) may be achieved in
several ways

1 A major in one of the sciences or mathematics
and nine or more credits in oceanography courses, A

student wishing to become a physical oceanographer
should major in physica,or mathematics. A student
with interests in marine engineering *ay begin with
pre-engineering programs at the College.

2 A choice of two programs nay be made through
the Department of Earth and Environmental Sciences

'a) For students with an interest in scientific
aspects of ocestography'or oceanographic educe-

s tion. 1$ credits from within the department and
at reset 15 credits of advanced scienceitadasses
appropriate to the student's &oils from other
departments.

b) For students in social apects of ocean-
ography, admiralty and marine law, science journa-
lism and the like. 18 credits from within the
department and 15 credits of advanced work appro-
priate to the student's goals in one other
department

3 For exceptional students with more than usually
well- defined goals. individually tailored programs
may be arranged through the Honors and Interdisci-
plinary Studies Program

The M.A in Marine Geology includes the following
requirements. 30 credits of approved graduate
courses including structural geology and a field
course, a written dissertation and oral defense, a
reading knowledge of an approved foreign language,
and a written comprehensive examination

e

t

The following courses are offered
with the above progrsna,

UNDERGRADUATE COLRSES

EES 8 introduction to Oceanography
EES 55 Generll Oceanography
EES 56 Phy,ital and Chemical Oceanography

-EES 37 Principles and Practice of Oceano-
(Bio 57) graphic Research

Pilo 56 Marine Biology
Phys Ed 5 Aquatics

conjunction

S

GRADUATE COLRSES

3

3

3

3

"w3

various

EES

EES
EFS

EES
EEC

50'

7$0

773

740

oceanography of New York and Adjacent
Waters 3

Marine Geology 1 3

Low Temprratute Geoc_hemistry 3

sedimentoloRy "
0 3

4.eomorphic Processts 3

A

2A

The instructional staff for thpe courses listed
above consists of the following

EARTH AND ENVIRONMENTAL SCIENCES

Coch. Nicholas, Ph.D , Professor
Xcintyre, Andrew, Ph.D.. Professor
Schreiber, Edward, Ph.D Professor
Thurber, David. Ph.D., Professor

CHEMISTRY

Locke. David, Ph D.. Professor

BIOLOGY

Pierce. Stanley, Ph 0 , Associate Professor

HEALTH AND PHYSICAL EDaATION

Loret, John, Ed.D Associate Professor
Magel, John, Ph,D., Professor
'tcArdle, William, Ph D.. Professor

to

To obtain further information. addrels inquiries

Chairman
Department of Earth and Environ=mental Sciences
Queens College
Flushing, Sew York 11367 (

CLARK VNIVERS1TY
1:breester, Massachusetts 01610

e

Clark Lniversity offers graduate and undergrad-
uate programs for those interested in the marine
sciences The programs.offer a broad Valle of es-
sential courpes in marine studies and research train-
ing under the guidance of speciallata in the marine
environment and related fields. A course of study
is designed by each student in consultation with a
faculty advisor to permit flexibility and to maxi-
mize the opportunities available to each student.
A variety of modern research instruments pre avail-
able to students for use in their research.

The participants in the marine science program
At Clark Lniversity have ready access to the cooler
waters north of Cape Cod and the warmer waters south
of it, which combined provide a great deal of diver-
sity in physical and biologicerperametets. Coop-
erative arrangements are made for study and research
at a number of marine laboratories. these include
particularlythe Marine Biological Laboratory at
Woods Hole and the Berwuda Biological Station labors-
tory in the mid-Atlantic.



The following degrees are offered.

1. B.A in Biology

' a) Biology.

b) Chemistry

c) Physics
c13 Mathemitica

e) Geology or Advanced Chemistfy

2. B.A in Student-Designed Major

8 ourses
2 courses
2 courses
2 courses
2 courses

A

Students in consuleation with a faculty advisory
committee may design his or her awn program of study
is the marine sciences. Courses in marine sciences
are available in the departments of Biology. Chem-
istry. Geography and Geology.

3. M.S. in Biology
or

The student must complete 10.courses, t least
four of which are research courses, beyond the B.A.
degree that are relevant to marine sciences and
agreed upon by the student and his or her fatuity

advisor. An.acceptable thesis is required which
the student muse defend during two-hour oral

exemintion.

4 Ph.D in Biology

The student must complete 16 courses, eight of
which are research courses, beyond the m.ir degree
and complete an acceptable thesis which must be de-
fended during a two-hour oral examination. A read-
ing keowledge of one foreign language is required

The following courses are offered in conjunction
with the above programs:

I

*Bio. 101 Palegroology
* Bio 106 Botany of the Maine Coast

*Bio 107 Marine Ecology of Bermuda

' Bio 113 Algae and Fungi -

'Bio. 114 Phycology
*Dio. 1;7 Principl of Geology

Bio,' 212. Seminar in ant Ecology.

Bio. 214 Seminir in olor
Bio, 215 Invertebrate Z ogy

!Silo. 216 Field Ecology '

Bio 217 Marine Biology
Bio. 260 Directed Research
Bio 261 Directed Readings
Bio. 291 Quantitative Methods for Biology

Bio. 300 Readings and Research in Biology

BO. 317 Microcilmatology and biometeorology
Bio. 335 Seminar In Environmental Systems

BO 350 Graduate Seminar
Bio. 360 Master's Thesis
Big. 390 Doctoral Thesis

!Chem. 142 Dpvironmentai Chemistry

Chem. 335 Natural Products

'Gaol. Li Introduction to Physical Geology:
*Goat. 171 Environmental Geology

' Theo courses, which are primarily undergraduate
courses, sty be [akin for graduate credit upon
completion of additional work.

27
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The initructlonal staff for the courses listed
above consists of the following:t

BIOLOGY

Johnson, S.E., Ph.D.. Assistant Professor,
Johansen. N.Y., Ph.D , Associate Professor
Nunnemacher, R.F , Ph.D Professor

GEOLOGY

Rehmer. J., yh.D.. Assistant Professor

CHEMISTRY

Erickson, K.L , Associate Professor
Jones, A.A., Ph.D., ASsistant Professor

GEOCR.kPITY

,

Howard, R A., Ph.D , Assistant Professor
Lewis, L A., Ph D., Associate Professor

CO'

To obtain further information, address inquiries

Dr. R F. Nunnemacher, Chairman
Department of Biology
Clark Lniversity
Vorcester, Massachusetts 01610

CLASSOP C0111.1.777 COLLEGE

Astoria. Oregon 97101

.4

Clatsop Community Colltgt, the only two-year
institution in Oregon providing comprehensive mari-
time technical [Waling, has particdpated since 1968
in the National Sea Grant Program in cooperation
with Oregon State University The geographic loca-

tion of Clatsop Community College. 12 miles from
the Pacific Ocean on the Columbia River, is most
advantageous for providing the needed re/sources for
successfully conducting the program. The Columbia
River is extremely well suited for preliminary train-
ing in seamanship, commercial fishing, and oceano-
graphic technique+. Ihe area provides sheltered
water for training in techniques of handling,instru-
:tents, plankton tows', water sampling, salinity teets.
etc. Proximity to the Pacific Ocean la an important*
asset for training the *ors advanced students in
oceanographic techniques as well as extensive com-
mercial fishing practicums-

Oceanography indoor classes are held in h ape
cially desigped facility located on the main campus.
Commercial Fishing and Marine Technology Indoor
classes are held at the old Astoria Yacht Clubs
located on the shores of Youngs Day, approximately
one mile south of the main campus. Much of the
laboratory work is conduced on one of the College's
bpsts. The College operates two both,. one Is 55
feet long and the other is 21 feet long. The We

`10



Forerunner, a 55-foot ;tee/ hull, commercial fishing
vessel, is fully equipped with electronics !including
sonar, radar, and Loran. In addition, it is rigged
for draggini, trolling (tuna and salmon), longlining
and Crabbing A boom and other 'gear have been added
to complement oceanographic research activities.

The following degrees ire offered

I Associate in Science

a) 'dnety credits minimum of apprabed'courseo.
work.

b) Cumulative grade point average of 2.00 or
above for all college-level work

c) Six credits rintnum of communications
courses

d) Six credits minimum of social science
courses

e) Six credits minimom of math qr science
f) Required courses prescribed for specific

major curriculum.
c) Attendance at Clatsop Cummunity College at

least two terms (Itscluding the last term before
the AssociaVe in Science degree is awarded)

h) One credit physical education (unless ex-
cused).

i) Three credits personal health or advanced
first aid

2 As ;ociate in General Studies

Same as Associate in Science, except a student
does not have to complete all required courses pre-
scribed for the specific major curriculum Students
desiring an 'emphasis in' degree must complete two-
thirds of the credits of required courses prescribed
for -that program.

71.e following Programs are'offered

ASSOCIATE I% SCIENCE, DCEANOGRAPHIC TECHNOtOCV

First Year

3 506 Seamanship for Oceanographers 4
3 512 Marine Sioiogy
3 514 Marine Biology XI 4

3 662 General Oceanography 1 4

3.664 General Oceanography II
3.666 Qeneral Oceanography 1II 4

Mth 95 Intermediate Algebra 4
Social Science Electives 6

WR 121 English Composition 3

WR 122 English Composition 3

HE 250 Health
or

3

HE 252 First Aid 3

Recommended Electives 4.8

Second Year

3.408 Ocean Techniques 1 ' 4

3.41Q Ocean Techniques II 4

3.412 Ocean Techniques III 4

Ph 201 General Physics 4
Ph 202 Gineral Phviip9 4

Ch 201 0dneral Chemistry 4

Ch 202 Ceneral Chemistry 4

Ch 203 General ehemistiv 4
Physical Education 1

Recommended Electives A-10
:h 203 reneral Physics 4

28

ASSOCIATE I% SC7132tNARINE TECMgOLOGY

First Year

3 388 Marine Shop Practices I 3

3.389 MarineSpo0 Practices II
3.500 Seamanship I 4

3.502 Seamanship 11 4

3.504 Seam4nship III
'3 510 Marine Electricity I-.- 4

3.511 Marine Electricity II 4

3 515 Marine Electronics I 4

4.165 Marine Welding I 3

4.166 Marine welding 11 3

Mathematics 6-8
Social Science 3

Seco^d Year

3 321 Hydraulics and Pneumatic SYhtems I 3

3.524 boat Maintenance and Repal,r 3

3 531 Marine Refrigeration Systems 1i 3

3.800 Diesel Engines I 3

3.802 Diesel Engines 11 3

HE 250 Health 3

Or

HE 252 First Aid 3

Communications 6
Social, Science 3

Physical +donation
Pecommended Electives 18

ASSOCJATE i% SCIENCE, COMMERUAL FISHI%GTECHNOLOGY

First Year

3 500

3 502

3 504

Seamanahlp
Seamanship Il
Seamanship Ill

4

4

4

3.510 Marine Electricity 4

3 515 Marine Electronics I 4

3.521 Commercial Fishing Techniques 1 4
3.522 Commerical Yiahing Techniques II 4
3.523 Commerical Fishing Techniques III 4
1.524 goat Maintenance and Repair 3

3 626 Economics of Commercial Fishing V 3
3 530 Marine Food Preparation and Storage 2

3 800 Diesel Engines I 3

3.802 Diesel Engines II 3

5.211 Standard First Aid with CPR 2

Soc141 Science
Physical Education

Second Year

3.321

3.400
3.401

3.525
3.531

3.620
4.165

4 166
HE 250
or

HE /52

Hydraulic and Pneumatic Systems
Cooperative Work Experience
Job Search Techniques
Advanced Commercial Fishing IV
Marine Refrigeration Syatems I
%imitation (Practical)
Marine Welding l
Marine Welding
Health

First Aid
Social Science
Communications
Mathematics or Science

.47

RECOMMENDED ELECTIVES (Oceanographic Technology)

Mth 101 College Algebra
Mth 102 Trigonometry

4 I

3

8

4

3

3

3

3

3

3

3

6

6-8

4

4



1

I

Mth 103
BA

Statistics
Introduction to Busineas Data Processing 3

'or

Perkins, Dale, B.1., Instructor
Petersen, Ken, M.S., Instructor

Mth 233 Introduction to Nuipexic 1 ComputatIon 4

3.401 Job Search Techniques Se inar 1

3.402 Job Larch Techniques Sem mar 1 COMKERCLAL USHIG TECHNOLOGY
3.403' lob Search Techniques Seminar 1

3.400 Cooperative Work Experience 1-15 McMullen, Scott. Instructor
3.510 Marine Electricity 4

3.511 Marine Electyicity II 4

4.101'

Art 291
Drafting I
Drawing

2

3

OTHER

0.519 Photography (Basic) Phillips% David M.F., Assistant Deep of

41.*5.0 German 4 Instruction, Director, Sea Grant Programs
RL 50 French
RL 60 Spanish 4

3.380 Machine Tool I 3 To obtain further information, address inquiries
3.381 Machine Tools II 3 to
3.382 Machine Tools III 3

4.165 Marine Welding I 3 ,;Mr. James lioga5
4,166 MarineWelding'II 3 .Director of Adm!ssions and Records
5.620 Navigation 3 Clatsop Community College
4.133 Industrial and Marine Construction 16th and Jerome

Practices 3 Astoria. Oregon 97103
3 502 Seamanship II
3.504 Seamanship III

G 201 Geolog4 3

C 202 Geology. 3

G 203 Geology 3

C 204 Geology Lab 1

0 205 Geology Lab

G 206 Geblogy Lab

RECOMMENDED ELECTIVES (CcZaercial Fishing and
Marine Technology)

3.521 Commercial Fishing Techniques I
3.522 Commercial Fishing Techniques II
3 523 Commercial Fishing Techniques III

(NOTE, Commercial Fishing Techniques I-III
aa limited to Marine Technology
students only)

3.319 Blueprint Reading and Sketching
3.382 Machine Tpols III
BA 13I 'introduction to Businesa Data Processing
6 137 Computation Methods I
4 101 Drafting I
3 400 Cooperolve Work ExperieOce
1'401 Job Search Techniques Seminar
3.402 Job Search Techniques -Seminar
3.403 Job Search Techniques Seminar
Mth 95 ,Intrmedlate Algebra

3.360 Power Systems

3.668 Commercial Fiahing Seminar
6 257 Radio Station Operators tab
3.620 Navigation,

3.507 Charter Boat Deckhand

Other electives ay be recommended

4

4

3

3

3

1

2

4 -15
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The instructional staff fOr the courses `listed
above consists of the following

OCEANOGRAPHIC TECHNOLOGY'

Muehlberg, Gary. M.S. . Instructor

MARINE TECKNOLOGY

1

1

4

2

3

3

3

3

Itsen, Eugene, M S,. Instructor and Director,
Career Planning and Deployment

Killion. Patrick, b S., Instructor and Cocerdine-
tor. Maxitiee Sciences Department

CLEMSON UNIVERSITY
Cletson, SO'uth Carolina 29631

Clemson cniversity offers programs in thq,College
of Agricultural Sciences, the College of/Sciences,
and The Belle W. Baruch Forest Science Institute
which is ad n tired by the College of Forest and
Recreation Resou sr

The, Belle W Baruch Forest Science Institute of
Clemson Lniversity sponsors research and education
prograMs in Nes related to marine science. Cur-
rent research nvolves dune stabilization, spoils
batik reclamation. flora and fauna of rice fields.
freshwater qpirshes, and management of maritime
forests for optimum aesthetic and producttsre values.
The Institute manages 7,500 acres encompaisiog all
of the habitetg mentioned above.

In addition to the facilities of the Belle W.
Baruch Forest Science Institute at Georgetown,
South Carolina, Clemson University utilizes facili-
ties at Morehead City, North Carolina and Charleston,
South Caroline through cooperation with other insti-
tutions. On the main campus, lecture and laboratory
space in the areas of geology, zoology, microbiology.
and biochemistry are available for teaching and re-
search in marine science.

Marine Resources Division of theAuth Carolina
Wildlife and Marine Resources Deportment has 5,826
square feet of laboratory and office space. These
facilities will be Jointly used with educational
institutions including library. auditorium, vet

ilaborstory, storage, lounge and canteen: research
laboratories, teaching laboratories: offices, boats ,
and boat storrige, and the RA' Dolphin owned and
operated by this department. Clemson will utilize
a lectuye-laboratory room primarily in the summer. A

Research space for graduate students and staff are
used on an irregular basis.

29
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UKDEIGRADUATE CWRSES

Sot 446 Biological Oceanology

Geol 109/8109 Petrology
G aol 313 Straciiraphy and Sedimentation
Cool 403 Invercebrar Paleontology
Gaol 405 Geomorphology
Geo10408 Geohydrology

Micro 403 Marina Microbiology,

VB 460/8460 Biology of Morire Organisms
W3 462/2462 Aquatic Productivity

tool 201 Invertebrate Zoology
tool 202 Vertebrate Zoology
tool 350h1350 Developmengal Biology
tool 403/8403 Protozoology
tool 410/0410 Limnology
tool 411/8411 Animal Ecology
tool 412/8412 Aquatic Ecology
tool 421 Advanced Invertebrate Zoology
tool 463 Ichthyology
tool 465 Ora4thology

GRAMME ODLRSES

Sot 646
Gaol 403

Geol 605
Geol 608
Gaol 609
Gaol 613
Gaol 700.
Geol 750

Biological Oceanology
Invertebrate Palecntologi
Geomorphology
Geohydrology
Petrology

Scracigraphy and Sedimentation
Earth Seance I
Earth Science ll

Micro 603 Marine Microbioln4r

. '

GEOLOGY

4 Birkhgad, Paul K ,
Griffin, Villard S

3 .-----10secher, Robert D
3 Professor
3 - Snipes. Day.id S.,
4

3

3

Ph.D., Profess
Jr., Ph.D., roftssor
Jr., Ph.D., Assistant

Ph.D:, Associate Professor

'11CROBIOLC6

Baxter, Ann W., Ph.D., Associate Professor
3 ' &yanks, Steven S , Ph.6., Assistant Professor
3 Poynter, M.J.B., Ph.D." Professor and Department

Head
4

4

4

3

4

4

4

4

3

3,

4

3

4

3

3

3

3

3

W3 660 Biology of Marine Organisms )

VS 662 Aquatic productivity 3
.

, VS 850 Marine Aquaculture 3

f VS 852 Parasites and Diseases of Marine
Animals 3

VS 856 Directed Studies and Fieldwork
In Marine Biology ..,

4

W3' 891 Master's R h %IBA

tool 603
tool 610,
tool 611
tool 612
tool 621

tool 663
2001 665

Protozoology
Limnology
Animal Ecoldgy
Aquatic Ecology
AdvancV Invercebiace Zoology
Ichthyology
9enIthology

ZOOLOGY

Ruppert, Marlette V.. M.S., Instructor
Taylor, Robert J., Ph.D., Associate Professor
VOUlt6, John,15. Ph.D., Associate Professor

WILDLIFE BIOLOGY

to

S

Fendley. Timothy I., Ph.D., Assistant Professor

Sweeney, John R., Ph.D., Assistant Professor

To obtain further information, address inquiries

Dr. A.E. Schwartz, Dean
Graduate Studies and Cniversity'Restasec
Clemson University
Clemson, South' Carolina 29631

nti

CLOVER PARK EDLCAT1ON CENTER
3 Lakewood. Washington 98499

1 44

4 The Clover Park6ation tenter has focused on '

4 serving the cdemercial fishing industry of Washing-
3 tgneby providing technical 66$1.StanC6 and training
3 tollthe people who man the nearly 10.00 fishing yes-

/

eels licensed' n the scatp.

The center rovides [reining op a continuing
, education bests through courses and seminars con-

. cerning such topics as new lees and regulations.
net mend , cable splicing, net construction,
hydreull , electronic equipment opeeation, and
maintena e of depth sounding equipment such as
Loren, radar, sonar, depth rttorder, plus engine
maintenance and 0$6r6$16A. Inergency first aid,
accounting and income tax is also Included.

illa instructional staff for the courses listed
above consists of the following

BIQGMEMIATRe

Shiseley. J M , Ph D , Professor and Department
Oad

BOTANY

Dillon, C R , Ph 0 , Associate Professor ard
Dep4rtment Mead

30

To obtain further information, address inquiries,
to

Mr. Scott Harrington
Clover Park Education Center ,

4500 Stellacoom Boulevard Southwest
Tacoma, Washington 98499
(206) 584-7611



COLLEGE CENTER or THE FINGER LAKES

Corning, New York 148)0

lindesgraduaces are able to pursue studies and

research in the marine sciences and the freshwater
environment at two field sites operated by this con-

sortium. One is the CCFL campus on San Salvador
Island, the base for field projects in thm Bahamas;
the second is the Finger Lakes Institute at Seneca
Lake near Watkins Glen, %ew York On-campus sci-
entific resources are available to undergraduates
and faculty from the CCFL members-- Corning Commun-
ity College, Elmira College and Hartwick College.

Courses in the Bahamas are open to undergraduates
from other institutions, and faculty outside the con-

sortium are invited to propose teaching- research

Projects. Colleges also contract to use campus
facilities on San Salvador Island for their own

field studies An interdisciplinary curriculum is
stressed, in which the marine sciences play a major

role,

CCFL campus on San Salvador is booed on s former

U.S naval installation at Grshaes harbour, at the
invitation of the Bahamian goverr-enc Fa Aisles

include dormitories for 70 studen cm e class-
room-laboratories, a vet lab housins circulatingc
sea water aquarium, faculty living 44arters, a coo-.
piece dining facility, and a library. Projects

studying near-shore San Salvador waters sre done
aboard 18-foot outboards.

Credit for studies in the S4h450.1, is awarded by
cooperating colleges or students nay obtain credit
from their home inatitutions. Tuition. room and
board are paid to CCFL.

At the Finger Lakes Institute, studies are under-
taken year-round on icefree Seneca Lake. ,Academic
year use is primarily for field work. and,the sum-
mer for limoological field- courses and courses in

sailing. Field "sotton facilities include a labora-
tory, dormitory for 20 people, 73-foot lock, snd
equipment room.

A listing of the degrees that the CCFL member
award follows'

A A S A.S. - Corning Community College
II A , b.S , m.Ed., A A S - Elmira College
b A. b.S. Harswick College

The following courses are offered

CORNI4g COMMUNITY COLLEGE

,

ELFIIRA COLLEGE

Bio 1110 Microbiology

Bik 2110 'Comparative Anstscry

Bio 2020 Embryology

Bic. 2040 Fresh Water Ecology

Blo 2070 Limnology I and II
Blo 3010 Invertebrate Zoology

BID 3120 Ecology

Bio 4050 MicrobAlogy II
Bte 4500 Indeptneltra Study

Env

Che

Che

Coe

Geo

Geo

4090 Seminar - En;iironments1

4

4

4

4

4
4
4
4

Variable

Science 1

1510 Basis Chemical Principles I 4

1511 Basic Chemical Principles II 4

3010 Computer Applications to the

Natural Sciences 3-6

1010 Physical Geology
1020 Historical Geology

tuurro. cic COLLEGE

Bio

BIO

Bio

Bio'

Get,'

Geo

213 Evolution
315 Ecology

316 Vertebrate Biology
320 Field Biology
450 Special Studies in Biology

311. Field Geology
450 Special Studies in Geology

4

4

3

4

4

4
4

SAN L1.7APtc.-14.6k55.1FtS, BAHAMAS (Credit awarded
by cooperating colleges)

Marine Zoology
Ornithology
Entomology
RIbearch and Caribbean. Archeology

Astronomy
Geology of the Bahamas
Mearahore and Terrestrial Flora
San Salvador Winter Birds Study
Field Study in Geography

3

3

4

4

L

of San Salvador 4
4

4

FrNGER LAKES INSTITUTE Summer Courses Offered
(CCFL colleges award undergraduate credit)

Bisic Sailing - Theory and Practice 3

Basic Stubs 1.5

The instructional staff for the CCFL members

4

consists of the following

By 101 Botany 3

By 102 Zoology 3 CORNING COMMUNITY COLLEGE

by 00) General Biology 4

By 004 General biology 4 AnEtraon. Jack R., Ed.]) Professor of GeologY

By 201 Microbiology 4 4, Chairman. Division of Biology and Chemistry

By. 20) Anatomy and Physiology Brennan, John J., Professor of biology

by 204 Anatomy and Physiology 4 Brodkin. Marc A., Assistant Professor of Biology ,

By 210 Ecology 3 Kephart. Robert E . Associate Professor of Biology

By 211 Field biology 3 McGrath. Thomas A., Professor of Biology
Muck, Gordon Jr Professor of biology

Ch 106 Introductloq to Organic apd Bio Nash. Edward M . Professor of Biology
Chemistry 'Nyberg. Don G . Profess'r of Chemistry

wills. Joh^ E., Protestor of biology

Ce IGO General GC01mgy 3

04 10) Physical Geology 4

04 104 Histortoml Geology 4

e

r

',
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ELMIRA COLLEGE

Poster, Donald B , Ph D , Associate Professor of
Biology

Hynes, Ronald, B S Instructor of Basic SLuba
Johnson, Hower/ R Th.D , Associate Professor

of Religion
Relit, Devin, Ph,b Assistant Professor of

Chemistry
Llndsay,.William G , Pb D , Professor of Biology
Merrill, Gilbert, M S , Assistant Professor of

Biology

Meyer, Josiah, Ph D oAssisaant Professor of
Mathematics

Potter. Louise F , Ph D , Professor of biology
Shabanowitz, Harry, Ph 0 . Associate Profesior

of Mathematics

Stephens, Lawrerce i , Ph D Associate Professor
'of Chemistry

MARTWICK CoLLEGE

'Elliot, %arc+, Ph D Assistant Professor of
Biologe

Wart ley. Charles L , Pk D , Assistant Professor
,f Physics

Lyster, %omen C , Ph u , Assoklate Professor of
Educati,o, Chairman, Department of Educaticn

Miller. J Robert. Ph D , Professor ChmmIstry
Rose, Richard M Ph Assistant Professor of

Anthropology
Smith, Robert R , Ph D , Assistant Professor of

Geology

Tellis-havag, fivlao. Ph D , Associate Professor
of Socifllogv, Chairman, Department of Sociology
and Anthropology

Ittkl, Robert C Pr, D , Assistant Professor of
Geology

To obtain further information, address inquiries
to'

Mrs Evelyn W Wood
Executive Director
College Center of the Finger Lakes
Houghton House, 22 West Third Street
Corning. hey York I4830

COLUMBIA USIVERSITY
nig LARICAtT -DOHERTY GEOLOGICAL OBSERVATORY

Psq..feades, hew York 10964

Graduate students In marine sciences at Columbia
University normally enroll In the Departmenteof Geo-
logical Sciences, those in 'seine biology enroll in
the Department of Biological Sciences. Students
follow a progras of st cly based on the varied
Courses offered within hese department* The major
research facilities for the 'wine sciences (along
with an extensive ocean raphlk library and computer
facilities) are located the Lamont- Doherty Geolog-
ical Observatory campus of Columbia leaver...0.y In
Palisades, New York

)2

The Observatory is located In Rockland County.
Sew York, pn top of the cliffs of the Palisades
sill overlooking the west bank of the Hudson River,
about 15 miles north of New York City. The 150 -
acre estate on which it is located was origlnelly
the home of the famous botanist. John Torrey. In

1928, she property was acquired by financier Thomas
W. Lamont His country house today serves as a
library for the.Observatory. After Thomas Lamonts
death, the estate wes given to Columbia University.
which designated it for use as a research center in
the earth sciences in 1949. Since the Observatory
grew out of the Department of Geology of Columbia
Lniversity it has always maintained a 'strong bond
with the Department Most of the fsculty members
In the Department are members of the senior re-
search staff at the Observatory, and about OS of
the Departmenfl graduate students conduct research
there Many classes are also held at the 0Sserva-
torv, and the tniverslt Y provides a shuttle -bus
service to and from the hornIngslde Campus.

Research activities scathe Observatory have as
their basic objective the study of the solid earth
and its oceans Disciplines of Immediate relevance
are geophysics. oceanography, geology, and geochem-
istry, but a thorough approach is based on the

fundamentals of physics: chemistry. biology, and
mathematics Specialists in all these sciences are
worming on the Observatory staff- The major activi-
ties at the Observatory fall into the catigories
described below A student usually specializes in
one of them This does not preclude the possibility
of engaging in related activities not listed or in
disciplines which cross the boundaries of several
fields.

4

The degrees of B A , M XTh Phil., and Rh D.
in the Geological Sciences are offered by Columbia

OBSERVATIONAL SEISMOLOGY

Lamont-Doherty Conducts a large and vigorous re-
search program in observational earthquake seis-
mology and maintains six major networks of seismom-
eters located in tectonically interesting regions
of the world -- Alaska, Pakistan, the Caribbean.
Tadjikistan and Kirgizia (USSR), and Hew York State.
The Alaskan Snd ,Caribbean networks, together with
data from the World -Wide Standard Seismograph Net-
work (WWSSN), are used to monitor.spatio-temporal
changes in seismic activity along some of the major
tectopit regions. Observatory scientist* apd re-
searchers have also been involved in the deetop-
ment of new Instrument*, such as the recently com-
,pleted long-period broad -bsnd ocean-bottoo Seismom-
eter, which can record seismic data for several
weeks,* A phdrilriaphic and magnetic tape library of

seismograms at Lamont-Doherty contains the world's
most extensive collection of basic seismic data,

including the original data of the eelseograph sta-
tion networks operated by the Observatory and the
Dominion Observatory of Canada, microfilm copies of
all data from the kA(SSN. and the data from the major
networks run by Lamont

THEORETICAL SEISMOLOGY

Active work is in progress at Lamont in wave-
propagation studies( to understand the *leucitee of
the earth's interior A general computer-eikgram
using full-wave theory to construct synthetic' *els-
mogesms has been developed This and other methods



for constructing syntheticoselesograms can be used
to study the structure of the earth's interior at
different depths. Project. range_from the highly

theoretical to the chiefly experimental. Students

an involved at all levels of h. and a large

portion of the student's training in earthquake
:sinology cores from h activities and asso-
ciation with the Observatory staff.

MARINE GEOLOGY AND Cf0PHYSICS

Marine geophysical investigation is carried out
by the Observatory on board the research weasels
VORA (20-foot. 734-ton, 3- seated *chooser) and the
Robert D. Conrad (208-foot...l,310-ton Agor -II

throughout the world and often in conjunction with
ships and scientiats of other countries. Instru-
ments have been developed for measuring the magnetit
and gravitational, fields, making precision'soundings,
.seic-reflection and semic-refractfon determinations
of the nature of the materials beneath the ocean
floor, photographing fhe bottom, measuring light'
scattering at all depths. determining the flow of
heat through the ocean floor. and studying the prop-
agation of sound in the ocean. Lament- Doherty le

also an active participant in the JOLDESIIPOD deep
sea drilling program, Graduate students are expected
to participate in scientific programs aboard the re-

. search vessels in preparation for thesis work end as
a part of their general education

Major arias of specialization in Marine Geology
and Geophysics are? Marine Seismology, Gravity and
Geodesy, Marine Magnetism, Marine Geotherial Stud-
ies. Sedimentology. Micropelenotology, and Paleo-
ooeanography, Ocean Basin Stratigraphy, and bear
Bottom Pr

GEOCHEMISTRY

14,/

The areas of concentration in Geochemistry are
Gsochemical Ocean Sections Study -- The GEOSECS Pro-
gram, Hydrothermal Aiteration of Oceadic Crust and-
Sedluntat Trace Metals. Sediment Mixing. Experi-
mental Linology, The Dynamics of the Hudson Estuary
and New York Bight, Hudson River Sedimentation atd
Chemistry. end the Ecology of Marine and Estuarine

Plankton. Researchers and students study the che-
ical reactions/actions of the ocean and the effects
of these actions ek the envifonment. In conjunction
with the physical oceanography and marine biology
groups, work is being done on the efiecte of pollu-
tants on coastal vatBrs

WORLD OCEAN CIRCULATION STUDIES

The physical oceanography group at Lamont- Doherty

is primarily concerned with the circulation and mix-
ing of the ocean waters One of the sore important
aspects of this work deals with the heat and water
flux between ocean and atmosphere. which has an in-
fluence on the atmosphere. climate. and ocean water
MASS renewal Much of the observritory's attention
is focused on the ocean south of 10QS, which is often
delfmated as the Southern Ocean

PALEOCLIMATOLOGY

Although the focus of this research is,on major
glacial and interglacial climatic fluctuations during
qts lilt ail Lion veers, studies of lessersagnitude
fluctuations during the last ten thousand years are

also being pursued, as well as broad clIta,(Z7Nages
over the last one hundred million years. The natute
of the sqject requires the Integration of many as-
pects of oceanography. meteorology, and geology.

ATMOSPHERIC AND SPACE SCIENCES
k

Studies in the atmospheric sciences include in-
vestigations of wave propagation in the atmosphere
and interface phenomena among air. esrtll and water

Investigation -of the upper atmosphere is beingicar-

ried out by means of mound from natural and arti-
ficial sources including the ConZorde supersonic
airplane. The space science program is conducted
In cooperation with the Institute for Space Stbdiss
(located neat Columbia UniversityJ, a theoretical
research institute of the Goddard Space Fight Cen-
ter, NASA.

33

PETROLOGY

An active research group is studying the charac-
teristics and origins of a wide range of Volcanic
sand plutonic igneous rocks Techniques utillzfd
,include XRF and atomic absorption.analysis for,. ...
minor and trace elements. atomic absorption analys
sis for major elements, mass spectroMetric analyais
for rare earth elements, strontium and lead isotopes.
electron microprobe, and x-ray diffraction analysis
of mineral phases.

PALEOMAGNETIC STUDIES

Palenagnetic studies range over the complete
ppettfum of research in this field. R h con-
tinues in the magnetic.etratigraphy of the sediments
of world ocean, this research has made and will con-
tinue to sake a significant contribution toward
understanding the history and development of the
evolution -and extinction of marine Organisms and
unraveling the climatic reccird of the earth during

the past five million years.

POLAR STUDIES

The problems of marine genphysi,4 and geology are
being explored in the Arctic and Antarctic with
techniques adapted from operations in other oceans
Certain aspects If the polar seas, auch as their

flowing ice cover. their intense magnetic activity.
and their importance in climatic changes make Ahem
of special interest to students of oceanography.
geophysics, and paleoclisitology. A continuing in-
vestigation of the Arctic Ocean is being carried
out by staff and .graduate students on floating ice

h stations.

STRATICRAPHY AND STRIXTURAL GEOLOGY

Graduate student et Lamont-Doherty have an un-
usual opportunity to study the nature and Leain of
geologic structures. The backgrounds and terOit
of staff members facilitate attiempts to underetand
the relations of mountain4uilding processes to
ocean floor tectonics.-and the origin of ancient
mountain belts in term, of recent and current tec-

tonic activity

4.
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The study of iettonophysics has as its 'goal an
understanding pf the fundamental physical processes
that govern the defonration of rock and the ani-
remotion of those pr'bc In the various deforma-
tions within the .olfd part of the earth' At Lissom-
D oherty, the tecionophyrics program la concerned

laigely with the deformational properties of the
lithosphere'of the earth

The following basic courses In marine sciences
are offered by the Department of Geological Sciences
Tha exact curriculum to b %followed by each student
depends on his field of specialization and is decided
upon by the student and his advisor. Other relevant
courses are cpered in the Departments of Physics.
Chemistry. Biological Sciences aid in tht School of
Engineering and Applied Science

UNDERCRAIKATE COURSES

Geology 71021 Physical Geology 4

GeolossoW1022 Historical Geology 4

Geology 71031 Ocean Science 3

Geology V1032 Planetary Geology 3

Geology c1041 Man's Physical Environment 3

Geology W1042 Man's Mineral Resource 3

Geology V1051 Principles of Geology 1 3

Geology 71052 Principles of Geology 1I 3

Geology W3000 Tutorial Study in Earth
Science* 1-$

Geology W3010 Field Geology 1 -3

Biology- r ,
Geology W3092 Urban Ecology
Geology 73522 Exploration Geology and Mining

Geophysics I 3

Geology V3902 Introduction to Geophysics 3

Summer Session

Geology 51021.
Geology 5I022
G eology ST070

GRADUATE COMES

General Geology I
General Geology II
Field A

4

1-3

OCEANS AND ATMOSPRERES

Geology W4008 introduction to Atmospheric
Science

Geology W4030 Climatic Choate 3

Geology 114885 The Chemistry of Continental
Waters.and Air

Ge4ogy 114402 Remote Sensing in Biology
Cr(logy 44927 Principles of Oceanography
Geology G6920 Dynamics of Climate
Geology W6924 Ocean Currents and Mixing
Geology CA930 Dynamic* of Ocean Currents
Geology 0910 Seminar in Atmospheric Sciences
Geology* W9931 Physical Oceanography Seminar

TERRESTRIAL Ala MARINE GEOLOGY

Geology W4001-
W4002

Geology 0'4009
Geology 114049

Geoltegy 114053

Geology W4076
Geology W4113
Geology 114I14

Geology W412p
Geology W4I30
Geology 114201

Geology 114221

Geology W4222

1.=

3

2

3

3

3

3

2

1-6

Advanced General Geology I and II 4
Chemical Geology,
World Regional Geology
Geology of the hey York Region
Geologic Mapping.

.11'ntroduction to Mineralogy I 3

,InUrolsetim to Mineralogy /I 3

Advanced Mineralogy 3

Thermochemical Mineralogy 3

Principles of Sedimentation 3 5

Principles of Stratigraphy 3

Phanerozoic Mountain Belts
of North America

Geoldgy W4226 Continental Shelf Sedimentation 3

Geology 114231 Quaternary Stratigraphy 2

Geology W4327 Principles of Geomorphology 3

Principles of Structural
Geology 3

Geology 114501g Introduction to Economic Geology 3

Geology W45211 Exploration Geology and Mining
. Geophysics II 2

Geology W4661 Introduction to Paleontdlogy R
3

Geology W4701 Introduction to Igneous and
Metamorphic Petrology 3

TX 5081 Coastal Oceanography (held 3

at Teacher's College. Columbia)
Geology W4883 Principles of Geochemistry 3
Geology W4928 Submarine'Geology '3
Geology 114948 The Ocean Floor 3

Geology G6038 Mapping and Applied Geomorphology 2
Geology G6671-

Geology W4411

(The 4000 courses are opea to qualified under-
graduates as well as graduate students.)

SOLID WM GEOPHYSId AND PLANETARY SCIME

G6672

Geology G6681

Lab in Invertebrate Paler
zoology .

Micropaleontology 1; Prin-
ciples and Foraalnlfere

1-3

2
Geology d6682 Micropaleontology II. Radiolsris.

Geology W4415 Pririciples of Rock Deformation 3 Dlatoits. and Coccolisha 2
Geology W4901 Palromegnetism 3 Geology G6702 Petrology of Metamorphic Rocks 3
Geology W4915 - The Inner Solar System 3 Geology G6705-
Geology W4941 Principles of Geophysics' 3 G6706 Petrology oT Igneous Rocks
Geology W4942 Geophysical Methods 3 Geology G8010 Field Geology 1-3
Geology W4945- Geology 68446 Advanced Structural Geology .3

W4946 Geophysical Theory I and II 3 Geology 68665 History of Fishes 4
Geology W4947 Plate Tectonics 3 Geology G8666 History of Amphibians and
Geology Goo,
Geology W6947

Analysis of Geophysical Data
- Geomagnetism

3

3 Geology t8667
Reptiles

History of Mammal* 4
Geology W6948 Gravity and Geodesy "°'' 3 Geology W8884 Advanced Geochemistry 1 3
Geology 116949 Advanced Seismology 1 3 Geology nui Advanced Geochemietry I1 3
Geology W8950 Advanced Seitscaogy 3 , Geology G9293-
Geology G9455 Tettonophvalcs Scanner 1-2 . C9294 Seminar in Stratigraphy \ 1-6.
Geology G9945 Seismology Seminar 2.4 Geology G9295-
Geology W9947 Marini"GeophYsice SOinar 2 G9296 Seminar In Sedimentologv 1-fr

Geology G9335-

.
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.G9336 Seminar In Geomorphology 1-6
Geology W9450 Seminar in Structural.Geology 1

Geology 0 668 Seminar in Vertebrate Paleon-
tology and Evolution



Geology 09671 -

C9672 Invertebrate Talsogoology Seminar

Geology O9701
G9702 Advanced Petrology Stainer

Geology G9802 Seminar in Geochemistry
Geology G9911' Seminar in Ocean Se4Laenta.
Geology G9928 . Advanced Submarine Geology

Seminar

Wlnkovieh. Charles R.. Ph,D.
2 D., Ph.D.

A Pitman, Walter C.4.Ph.D.

3 , ' kabinovitz, Phillip. Ph.D.
1 Rtddiaan, William F , Fh,D.

I
*
Ryariv

Takahashi, Taro, Bh.Dt
3 Watts, Anthony S , Ph.D.

Summer Session

Geology 54020 Field Geology , 3

Geology G9001-
G9002 Rdasatch In Geology 1-6

Geology 59070A Field Research 1-12

Geology S9893A Research in Geochemistry 1-6

aerology $9993A Research In Marine Geoph711"Cr1 1-6

*

PROFESSORIAL STAFF .

Alsop, Leonard E.. Ph.D , omputpitional Methods

Brosbker. walies 5, Ph D., environmental
Chemistry

Dalziel. Ian V D.. Ph.D., Structural Geology
Ewing. John I., B S Marine Seismology
Fairbridge, Rhodes V , Ph D , Geomorphology

Gordon, Arnold L Ph.9.. Physical Oceanography
Hsi**. Dennis E.. Ph.D., Marine Geophysics
Hays, Jame* Dt, Ph D.,, Deep-Sea Seditents
Hunkins, Kenneth L.. Ph.D., Arctic' Studies
Jastrow, Robert. Ph D Atmospheric Science
Imo, John T.T , Ph.D Mining
Langseth. Marcus C., Ph.D., Neat Flow
Rafe, Johq E., Ph D Marine Geophysics
Opdyke, Steil D.. Ph.D., Paleomagnetisa
Pitman, Palter C 'Ph.D Marini Geophysics
Richards, Paul,G.. Pb.D.c Ssismollgy
Sanders, John E., Ph.D.. Sedimencition and

Stratigraphyr

Scholz. Christopher M.. Ph.D., Tectonophysics
Schweickert. Richard A., Ph.D.. Stiatigraphy
Simpson, H. James, Ph D Environmental Chraistry
Stotts, Paul L.. Ph.D., Geology
Sykes, Lynn R.. Ph.D., Ssisaology and Tectonics
Takahashi, Taro, Ph D., Geologyr
Talwani, Kanik. Ph D., Marine Geophysics
Watteir Anthony. PhrD Geology
Weaver, J. Scott.Ph.D Geology

The research staff also includes more than 30
visiting Senior R h Associates. and _about 30
additional r eeeee eh-scientists .)enior Research

Associates affiliated with Lamont-Doherty c.rologlemi
Observatory an listed below.

Be, Allan. Ph D
BlaCaye, Pierre, Ph D.

'Somatti. Enrico, Ph.D
Bryan. George. Ph D. '

Burckle Lloyd. Ph.D
Donn, William. Ph D.
Gerard, Robert, 11 Sc

Houtz. Robert, B.A
,1 flunking. Kenneth L . Ph.D.

Jacob, Klaus, 1h.D
'Kett. Ell, Ph.D

Kolls, Venkstarathnam, Ph D
Kukla. Georg*, Ph,D

Kutschal*. Henry, Ph D-
Langseth, Marcus.; Ph.D.
Larson, Roger L.. Ph.D
Li

t
Ph.D

Ludwig. William. Ph D
MaLons. Thomas C , Ph.D.

"

To obtain further,Infermation,
to-

address inquiries
's

Professor Manik Talvani. Director
Lamont-Doherty Geological Observatory of

Columbia Uniliersity
Phlisades, Nev York 40964

(914) 359-2900

Graduate School of Aria7W-Sciences
Office of Admissions and Financial Aid

106 Loy Memorial Library
Columbia University
New York, New York 10027

(Ill) 280.-3808

sx

CORhELL UNIVERSITY
Ithaca, New York 14853

a

There are many disciplines snd courses st Cornell
University that can prepare students for both gen-
eral understanding and In various areas of

aquatic ..and marine studies The program encompass
basic and applied studies in the College of Agrleul-

r, tune and Life Sciences. Arts and Sciences. Engi-

neering. and Veterinary Medicine. Departments and
Divisions offering work In aquatic studies includr.
Agronomy, Aviah and Aquatic Animal AeAlcine, Biolog-
ical Sciences, Entomology and Limnology. Food Sci-
ence, Geological Sciences. Natural Renewers, and
Nutritional Sciences. Inter-departmental coordina-
tion Ls provided through several multidisciplinary
programs including the Aquacultde Program. Aquatic
Selena,. Environmental Studies Program. and the
Center for Environmental R

1.1

Facilitis* on or adjacent to the main campus in-
clude fully equipped laboratories for studies In
aquatic animal medicine. aquatic plants, fish biol-
ogy, fishery sciences, lirenolmgy, phycology, aquatic
entomology, ichchyologyi aquatic microbiology, Inver-
tebrate fOologY. fish nutrition. environmental eng;-,!
nesting. sanitary engineering, hydraulics. eutrophi-
cation. and water pollution. Support facilities In

'the library holdings. cemputer facilities,
radlobi gy faciligies, vater quality analysis ,
services, and di diagnostic service* are ex
waive and readily available. A fishery. fish col -'
lictinvfaclIlty, and spfronin channel on Cayuga.

Lake. operated by the New York State Deportment of
Environmental Conservation are available for research
studies. Research vessels. the J G Needham and the
Maritime, plus movers! smal! vessels are available

35 zr

'17



Ns

..."
1.
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''for Studies on Cayuga Lake Approtimatelv 100 small
ponds designed'f.r research studies arm located near
canna The Curnel'i area has large aquifers of .

crguEd water available, a Fishery Laboratory, in-
cloclingolet,lahs, a radiatior laborltory, a larval
filh hullOing and ponds, and the aiunz Laboratory on
Cayuga Lake The 101thvolilgv ..oilectiorlabt Langmuir

Laboratory is an Aperialiy complete ,ollee.tilo of
4reghwater fishes from the n.)rtheastern Lnited

'' sState
. .

Omen 1-111;thsltv, in cooeration with the
Edacation Asloelation, Nate Lniversit,. bf \ew Yo
and nd the Cnivepit., of tiro Hampshire. operates the -

Shoals Mar,lne Laboratefy on Appeiedore Island, the

largest of the Isles of Shoals, located If) miles
affihore from Portsmouth, Sew Hampshire laciaties
include two teaching labtratc.ries ...Nipped with vita-
fling sea water., a dormitor., and a commons building
The labor4tory is served by the 1)0 -foot f raw"

vesselq!Jeerl.: the 45-foot research vessek Jere A
Ch4e, the 10s.f.)ot research ..essal, Wra,. , the 20-
ftotatliesel. laorch. C, omb..s., the 22-foo sibop, --

Mirincw, AA sevevi sIshlrer .ekeels. aver courses
are offereq. in marine siterse and in nautical

, ...

scipate (

.
, Also tiered through the ale ".arine LaboratoreF

and the Sea F.Lca ati,n Aces ciata.,n as a semester-j,
t lelgth sequen(e f earslm designed provide

lege tilkdergtaduate,:: .7.1th a thoro academic. sci,

enifii r and practl. al understa ing of the sea Re-
- peated loproximatelt ever, tw-) months. the 12-weik

sequen.e'ls comprised of a 5% re ,omponent (six
weeks at LO,ds.401e, MASS lucctts) and asea com-.
poynt (six weeas ;board the RA 1.estward) White
at Woods Hole, students.re(.eAT instruction in
marine arik nautical ..,lencetard study the re tion-
*hap of man with the sea. Enrollment is ope to
,,,,, and 1,4AeOcaobke of benefitting f SEA

. Semeste.r, and no specifiL priDr training or udy is
. rewaireJ. (ior , arse listings. lee,8loing cal

Sciences * 35h-359 )

,'

A f424hwater Bioigl,a4 sta :r. equipped for
.

fisheries and linniel.Igital stones, 1... loated'at
Sharkeit,n Pint nn .neidat.ake The laboratutyhas
one Asa one-Calf -Ales of shoreline, 40b acres of
land, full,.-equipped laboratories, dormitories, and r

of various sizes up to 35 feet The station groyid s*

extenisiv field equipment inLluding research

a flailfear research program and a :Jammer teaching
. prcgran In aquatic ecology A

solo

4...

or Special Committee -- in the case of graduate
students t,enerai degree requirements are kept to
0 mimimum in order to provide the desired flexibii-
ir% IniMdual-departments Ind advisors may, how-
ever, develop suggested programs within their areas .

of scecialization Lndergraduate students must
complete 140 credits with at leas& a C- avrage,
and Aenerall% maintain eight terms in i.sidence.
Marine or aquatie. progrlihN are generally 'developed

with advisors in the Divisron of Biological Scia0es ...

or the.Department of Natural. Resources.
,

.

At tie graduate level, major and binor thesis
areas are available in the following programs
botany (phycology), ecology and evolutionary blot-
.'.),;4V (aquatic ecolegy, limnologY, marine biology.
oceanography, community and ecology.
paleoecology, vertebrate zoology cluding herpe-
tulog. atd,icbtar.ologq), entomoio,,y and'iirnology

()1mmologV), food science (aquatic microbiology),
m robiolmgY Ifiquatic microbiology), natural re-
our,7es (aqua ulture, aquatic ecology, fishery

management, ftthery-science), nutritional sciences .

(fish nutrition, fish technology), veterinary medla
cine (fish nd.she.ilfish pathologO, biochemical 10
engtneerin environmental systems engineering,
hydraulic- logy, and sanit engineering,
Two terms in residence are no I _required for

411(

masters degree program awed tax to In res once
(previous gradugte study mai, be coup d) f doc-,
torai programs.

The followipg colt' s are offered in c:1/444unctiono

with the above programs

AND GRADUATE COURSES (either)

Cornell Lniyersity and the State University of
New York are partners in theNew York Sea Grant In-
stitUte, Nrw.York's Sea ',rant College, and conduce a
broad program of restsroh'and extensf.bn on,coastal
problems through the institute

Tbleaudison Laboratory bf Fish Nutritjon at Cort-
land. flFw York conducts studies on salmonid nutri-u
tion and related fish cultural problems The Labora-

' tory operates under a cooperatpe agreement between
the U "t, Fish and Wildlife Service and Cornell Uni-
versity' The %el./ York Cooperative Fishery Research

nit, located on Lablyus at Ithaca, slab operates
under a cooperative agreement -*Mons the U,S Fish
and Oildrifs Spry', 1,, Cornell University, and the .

New York State Department of Environmental Conser-
vation

r

ational programs at Cornell University .empha-
x sf Llea?ilityiand freedom of choice for 451

.specifis 'p?ograms of study are Bevel- 452
oped by the 41tdent in consultation with his advisor, ' a.,4

6
.4,V

% le

.1

SP 4*

AGRICULTURAL N.GIs.EERIN6

271 AfplLeO Hydraulics
321 Soil and Water Conservation
325 Introduction to invirAmegal

5,1
471 Soil ar1,17::;er-4mglneering
578 Water Quality Models for s.onpoint

Sources

AGRO %OMY

3
3

3

a
321 Soil and Water Conservation 2

331 Aquatic Plant Management 3

410 Microbial Fcologv 3
. *

BIOLOGICAL SCI4CES

274 The Vertebrates
il

5

310 Invertebrate Zolblopy ..,
4

315 . Ecologi.cal Animal PhysiolORY 4

317 A

-/t

Arcological Animal PhyZiologY.
Laboratory

350 General Ecology
353 Introduction to Marine. Science

. 355 Underwater Research
.

355 SLA Introduction to Marine Science
357 SLA Man and the $04
368 SEA Introduction to Nautical Science

' 3540. SEA Marine Science. Laboratory
37a (359) SEA Nautical Science laboratory
414 Vertebrate Morph6logs (also .

Verterinary Medicine 700) 3

OA.anography 3

lionologv. lecture I
.3

iimnology. Laboratory 2

5
' 1

3

2

3

4

4
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4116 Undergraduate Revarch in Ecology.

Systeiatics and Evolution various

.4e
NATURAL RESOURCES

476 Undergraduate.Ecology Seminar 4 438 Fishery Resource Mhnagement 4

472 Herpetology. Lecture . 3 440 Fishery Sc e

474. Herpetology, Laboratory . 2 442 Technique in Fishery Science '

476 Biology Of Fishes, Lecture 4 443 Ecology, Aspects of Water Resources

478 Biology of Fishes, Laboratory 1 %Jana eat µ 3
5

479 Ichthyology 444 Agwac Cure' 3

494 Rese_rch in Fishery Science

wrompxy
605 Ecology and Management of Disturbed

Aquatic systems 3

601 Seminar on Selected Topics in Fishery

47I BionomIca of Fr;:6ater Invertebrates 3

)

CIVIL AND ENVIRONMENTAL ENGINEERING

Biology 1

VETERINARY MEDICIIE

411s,

4693 Environmental And Water Resources 671 )Diseases of Aquatic Animals 3

Systems Analysts Colloquelp ' 1
8780 a Envirvnmental Control Workshop 1-3

15791 Environmental and Water Resources GRADUATE COURSES (graduate only a

Systems Analysis Design
Project various AGRICULTURAL ECONOMICS

15791 EnviFonmentarand Water Res urces
Systems Analysis Research various 250 Introduction to Resource Economics 3

8794 Special Topics in Environmental or 350 Resource Economies 3

Water Resource* Systems
Analysis various

C301 luid Mechanics I 3 BIOLOGICAL SCIENCES

C102 ydraulic Engineering 3a
C609 escriptive Hydrology

C615 Fluid vechanics 11 3

665 Limnology Seminar
666 Marine Ecology'

C61)3 mimic Oceanography 3

(Trif.ti

670 Graduate Seminar in Vertebiate

C620 Analytical Hydrology 3

C621 Flow in Porous Media and Ground
Biology 1

Special Topics in Evolution and
Water 3

C622 Engineering 4ICrometeoroIogy 3

C631 Coastal Engineering 1 3

C633 Coastal Engineering II 3

rucl Ecology 1.3

76e Ecosystems 3

C641 Fluid Mechanics of Ambient Water APPLIED AND ENGINEERING PHYSICS
1QuaIlty Control 3

C643 Unsteady Hydraulics 601 Photosynthesis 2
.3

C693
C694 Special- 51 in Hydrants vtrious g

C744 Exptrimenta and Numerical Methods'
in Hydkaulics and Hydrology 2

CHEMICAL ENGINEERING

092 r Research in Hydraulics 431 19 Analysis of Separation Techniques 3

E301 Ravironmentai Quality EgglneerIng 4 647, Wastewater Engineefing in Process

E604 Ass1milltion of PoIlu%ants in Industries 3

/atural Waters 3

£610 Chemistry of,Water and Wastewater "3

E6)) Enyjrompental Quality Management 3 4.CIVIL AND ENVIRONMENTAL ENGINEERING

E112 Water ( llentstry Laboratory
Chemical and Physical Phenomena

and Prooepaes 4

E716 Biological Phenomena and Processes 4

E6Il Aquatic Chemistry 3

E693 Environmental Quality
Seminar 1

E791 Design Project in Sanitary
Engineering ' various

GEOLOGICAL SCIENCES

ENTOMOLOGY'

1

1-3
672- Seminar in

\
quatic Ecology

695 Environmenta Biology

34 Geological Oceanography A 3

424 Tectonics of a)rogenic Zones: Modern
%rid Ancient 3 VETERINARY VEDiCINE

4834 Marine Tectonics 3

771 Graduate Seminar in Diseases of
Aquatic Animals'

MICROBIOLOGY 772 Adyanied Work.in Aquatic Animal
D1 eases

412 lituajic mitrobiol,RY 3

aL

dm.

ti
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The faculty for the courses listed above includes
the following:

AGRICULTURAL ECONOMICS

Allee, D,, Professor of Resource
Economics

Chapman, L D , Ph.D Assistant Professor of
Agricultural Economics

Conklin. H.0 , Professor of Agricultural
Economic.

Goodrich. D.C,.'Ph D.. Professor of tarknring
!Lifter, R J.. Ph.D Associate Professor of

Reaourct EConceica.

AGRICULTURAL ENGINEERING

black. R.N. Ph 0 . Associate Professor of Agri-
. "cultufal Engineering

Hatch. D.A.; Professor of Agricultural Engineering
Jewell. W.J.. Ph.D.. Associate Professor of

Environmental Engineering
Levine. G., Ph D , Professor of Agricultural

Elgineering hnd Director, water Resources and
. Marine Sciences Center
Loehr, R C Ph.D.. Professor of Agricultural and

Environmental Engineering and Director of
Environmental Studies

Ludington. D C Ph.D Asaociate.Professor of
Agricultural Engineering

Price, D.R , Ph.D.. Associate Professor of Agri-
cultural Engin;ering

Shspardson. E S., M S A.. Professor of Agricul-
tural Engineering

Walter. M.F . Professor OrAgricuitural Engi-
neering

. AGRONOMY

'11.

aa"

Alexander, M Profess& of Agronomy
Allaway, W Professor of Agronomy
Peverly, J.M.. Ph D.. Assistant Professor of

EutrophIcation

BIOLOGICAL sCIENCLs

Anderson, J Ph D Pr.ofessor of Zoology
Barlow., J P.. Ph D.. Associate Professor of

Oceislography

Brothers. E Ph 0 Assistant Professor of
Ecology and Systematics

Bruaaard. P P , Ph D , Professor of Ecology and
Systemmics

Chabot. lir., Professor of Botany
Evans, HIE.. Professor of biological Sciences
Peen,. P Professoa.Zf Ecology
Hall.ct.A.S.. Professor of'Biologital Sciences
Heiser, -I b.. Professor of Biological Sciences
Kingsbury. J.M,. Ph.D.. Professor of Botany and

Director. Office of Marine Biology

Levin. S.A.. Ph.D.. Associate Professor of Ecology
and Systematics

'Likens, G.E.. Ph.D.. Professor of Ecology
Marks, p.1-. Professor of Biological Sciences
oritfilrland. W V., Ph.D Professor of Zoology
tough. P H Ph D Professor or Herpetology
Rt:ot. R B . Profesxot of.bicaogical ScienCe
Whittaker, I.H., Ph.D Professor of Biblogy

e

O ti 1'40
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ENGINEERING

Bisogni..J J.. Ph.D., Assistant Professor of
Civil and Environmental Engineering

Brutseert, W H.. Ph D.. Professor of Civil and
Environmental Engineering

pworaky, L.b.. M.A , Professor of Civil and
Envirortisental Engineering

Gates. C.D.. M.S.. Professor of Civil and Envi-
ronmental Engineering

Gossett. J.M Professor of Environmental
Engineering .

Jirka. G.H. . 'Professor of Environmental.

Engineering b

Liggett. J.A., Professor of Environmental
.Engineering

Liu. Professor of Environmental
Engineering

Lynn. W R . Ph 0 Professor of Environmental
Engineering

DrIORIOLOGY

Berg. C 0 . Ph.D., Professor of Aquatic Entomology
Pimentel, D., Professor of Entomology .

GEOLOGICAL SCIENCES

Bloom, A L Ph D., Associate Professor of
Geological Sciences

Cline, J L.. Ph D.. Assistant Professor of
Geological Sciences.

Karig. D.E.., Ph D Assistant Pkofessor of
Geological Sciences

Travers, W-B., Ph D.. Assistant Professor of
Geological Sciences

MICROBIOLOGY

Dondero, 4 C . Ph D.. Professor of Applied Nicro-
biology

NATLRAL RESOLRCES s

Everhart. W H Ph.D Professor of Nbatural
Resources, and ChZ1rmln. Department of NaturaR
Resources

Forney, J L Ph 0 Senior Research Associate.
Natural Resources .

Nickum. J C.. Ph D , Assistant Professor of
Fishery Biology and Director, Aquaculture
Program

Oglesby, R.I., Ph.D., Associate Professor of
Aquatic Sciences

Schofield, C.L., Ph D,. Senior Research Associate.
Fishery Biology

Abater. D.A.. Ph.D , Professor of Fishery
biology

Youngs. W.D., Ph.D.. Assistant'Professor of
Fishery Biology

-1

NUTRITIONAL SCILNeES

Baker. Ph D . Professor in Food Science
Kinsella. I.E.. Ph.D.. Associate Professor in

Food Science
Neaheis, M.0 Ph.D., Professor in Nutrition
Rumasy. G L., Ph.D.. Assistant Prgessor in

Nutrition end Director. TunisonNLaborrory
of Fish Nutrition

Stott. M.L., Ph.D.. Professor in Animal Nutrition



I V

STATISTICS AXD BIOMETRY

Ph.D,, Ptotessor in Bioloclsal
Statistics

s

VETERINARY MEDICINE

Awe?, C.L.. Jr H 6 Professor in Laboratory
AnimalTiadicine 0' A ,

Evans. H.E.e Ph D..- Professor in Veterinary
Anatomy

georgi. J.R . Ph.D Professor in VetertitarV
Parasitology

GI lespie. S H. V M,D Professor . Veterinary
Microbiology

Hi chner. S b . Y H D.. Prafeect.r in Ayi.an and

tic Animal Medicine
hoops, T R , Pa D . Psofmasor in Veterinary

Physiology
King. J.4.. Ph.D.. ";cl0. ate Professor in

15
Veterinary Pathology

Leibowitz. L , V.M:D .Associate Professor In
Avian and Aquatic-AnLmal Medicine

Timone', J F., Ph.D.. Aasistanl Professor In
Veterinary Bacteriology

To obtain fs/rther information, address inquiries
CO

Charl es D Gate.
Field Representative '

Field of Water.Resources
223 HOIllster Hall
Cornell University
!thee', New York 140353

I.

portm onLeGE
Oakdale. New York 11769

The Dowling College Karlfte Science Frogrem is a
peogram of studies In oceanograpliy.

A wide range of marine science course" Is offered
affording students flexibility in meeting
objective.' and intereat* Studcnta are encouraged
to combine liberal' arts in their program of studies.

Dowling College is located on the south shore of
Long Island. on the Conoctquot River, with direct
sccess to Great South Bai anti the Atlantic Otcean. 4

great yariety.of marine environments comprising the
coastal tone and adjacent continental margin are
readily acsessable for study ond h. The

physical facilksiesOnclude n i ne laboratories. two
walk-in cold mores. electronics lshoetitov. and
storage rooei The INV Dolphin. a diesel-powered.
401foot vessel i equipped with I.-frame end 441lor.
a winch with double ca stens Ind double drum, re-

.

cording echo sounder. two (meters, oxygen meter.
vateraampling bottles. reversing monster cur.
'rent "eters. a verlety if bottom sediment and samp-
lers. wld-water trawl net. tsMCoss htoingy trawl,
plankton nets viQk fl - set.7r.. 1,.cirs-A and Lran-C

,navigat.ion Pnotrqsents, rt.dar. 'cube

39

tanks and regulators. diving vesta, and underwater
photographic equipment* Small boats used for
eatuarine reseameh Include 21-foot and 21-foot
fiberglass boats powered by 160 horsepower inboard-
outboard engines* Both are equipped with davit and
Rand - powered. winch, plea echo sounder Two wesllsr
boats are powered by outboard engines. Laboratory
equipment includea autoanalyter. atomic absorption
apetrophotometer, infrared gas
chromatographs. speolfic ion meter. ro-tap 'eve

shaker. and pH meters. The Morton Pickman Environ-
mental Research Station owned by Pooling College
consists of 15 acies of suture salt marsh located
nearby the College The College has the use of
three large tanks suppled with running salt water
located a I5-ainute drive from the College. t.nder,

development are a research laboratory located on an
island in Long Island South. and a nariculture
facility located in Oakdale

The following degrees are offered

I IS A in Biology with concentlation in Marine
biology

a) Thirty-flye credits in Biology'

2. 8 A in Natural Sciences and KatheCsatics with
concentration in Marine Scierices

a) Twenty -five
b) Twenty-five

plines within the
metier. Division.

'Note: 'A degreell

for the /ilam

credits in Marine.Sciences
credits in two other diary.
'satural Sciences and'Mathe-

n Marine Studies is planned
ediate future )

UNDERCRADCATE COURSES

BIOLOGY

blo 1,

D10 31

Sio 33

Bio -61

BO. 71

Bio 140

510 150

CHEMISTRY..

-.Chem 74

MARINE S(LE*.e.:E

MS 4

MS 7

MS In

MS .11

MS 21

MS T1

MS 55

MS 74

MS k3F

ms 1n5
MS 110

MS 112

MS 131

Yt 141, 192
MS 191. 192

Field Biology
Biology of the jvertebrstes
Plant Strystute and Function
Biology of the Vertebrates
Ecology

Genetics

Instrumental Analysis

our Oceanic Environment
,Sea Technic-lies

Marictsfsture

Research Diving
tnderwater Photography
rnderwater 'Archeology
Marine Biology
Chemical Oceanography'
',Marine botany'
Physical Oceanography
Marine ichthyology
Marine Geology
coastal Oceanography
Marine Science Seminar
SPV1s1 ProlArros

f
S

5

5

5

5

5

3

2

3
3

3

'3

5

.4

5

4

5

4

2

Arranged
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SAilltAL SCIENCE Biology 29 credits
Chemistry 20 credits

NS 27, 28 Elc*AntA of Geology 10 Mathematics 8 credits
NS 15 ..sow Man and the Ecological Crisis 3 Physics 8 credits

The instructional staff for the courses listed
above consists of the following-

Brown. Robert Seal.. Professor/
D4V, Gary, 13.A.. Captain. Research Vessel
Fisher, Kurt. Ph D Assiotint Professor
Fray. Charles L. 8 S , Associate Professor
Kaaren. Mervyn. fh D Associate Professor
Moeller. Henry W.. Ph D.. Associate Professor
Shafer. Stephen. PhD, Associate Prdfessor
Spingola. Frank. Ph D . Associate Professor

to
To obtain further tnformation. address inquiries

Professor Charles Fray. Director
Marine Sciences Program
Dowling College
oakdake New Yors 11769

b) Coursevork taken. at Soutpantor),.....it

Biology an47.Marine Science 22 credits

2 E A in Marine S4nce/Chemistry
(-

a) Related coursework taken At Drake

Chemistry
Biology
Mathematics
Physics
Geology

b) Coursevork taken at Southampton.

34 credits
11 credits
12 credits
8 credits
4 credits

Geology and Marine Science 22 credits

3 E A 14 Marine Science/tarth_Science

a) Related coursewors taken'at Drake

Geology and Geography 28 credits'
Chemistry 12 credits
Physics 8'credits
Mathematics 4 credits

a

b) Coursevork taken at Southampton.

Geology and Marine Science 22 credits%

DRAKE UNIVERSITY
Des Moines. Iowa 50311

. The Science Division of the College of Liberal
Arta, in, cooperation with Southampton College (Sew
York). offers three undergraduate degree prograao

The folloving-undergtaduatemaIlne sciette
are offered by Southampton College. Courses appro-
priate to the bicilogY, chemistry, or earth science
programs are selected from the group of courses.

MARINE SCIENCE

cOurset

in the marine sciences, These degree progrims con- MS 107 Meteorolbgy 4
bine elements of existing biology; chemistry and 4S. 111 Introduction to Marine Science
earth science majors. offered at Drake. with Sarin,
science courses appropriate to those majors that are

MS 309

MS 310

Phystmal Oceanography
ChemiCal Oceanography 4

offered by S,erthampton College ,

'

MS 311

MS 322

Trtmary Productivity
Fisheries Biology

4

The principle teaching'and research facilities. MS 338 Marine Geology 4
In the marine sciences, are located at Southampton MS 341 Marine Ecology 4
College. Southampton, New York 11968. (Southampton MS 390-391 Marine Operation and Research 6
Collage is a division of Long Island University.) (Summer only)
The campus is located on the south shore of Long
Island; vessels operated by the College's Marine
Science Center have direct access to Shinnecock and GEOLOGY
Pecoxic biye and the Atlantic Ocean, A complete
dsecription of facilities and equipment la given Geo .207 Coastal Processes 4
under the Southampton College entry Geo 302 Geochemistry 4

The following doves prograls alp offered.*

1. S.A. in Marine Science /biology

al' Related coursework taken at Drake,

-lkopme

* In every case, studenS16111 transfer toSouth-
soupcon, typically.for Sine semester and a summer
OSOIC001. It is expected that the transf4 will
usually oqcur for the spring greater of the 0,

ardor year. Students return to Drike for the
senior tsar:

s 40

The teaching staff for the above courses is-
.

BIOLOCY se .

Hehre, Edward 3 Ph.D., Assistant Professor
Reisman, Rovird. Ph D.. ASOOCiapt Professor
Wray. John R., M.S., Associate Professdr

CHEMISTRY

Siegel. Alvin.Ph.D Professoc,

.1"



GEOLOGY

Berkeblie, C Alan. Ph.D Associate Professor
Mc ormIchic Larry, Ph D , Associate Professor

To obtain further information. Address inquiries
to.

Dr. 'Dennis riiBrlen

Department of Geology
Drake University
Des Moines, Iowa 50311

D' 1c1 :NI.LRSITY
Durham, Carolina 27765

The Duke Lniversity Marine Laboratory (DM.> at
Beaufort. Sorts Carolina. is an interdepartmental
and interunlversity facility for training and re-
aearch in the marine sciences It la open thro.igh-

out the year with an academic and tec;n1cal staff
In reaidet)pe It ,.recently occupies I acres on
the southern portion of Pivers Island near Beaufort,
the c.S Department of Commerce. OM. %ational
Marine Fisheries Service. and ti"e C(tsr for Men-
haden Research are iccated'on the remainder of the
Wand 0.

The phyaicai plant consists of OWenty-four build-
ings including five dormitories. a large dining hail,
one residence, boathouse, storeho.Istitor ship s
tear, claearoom Laboratories. seven arch build-
ing/. and a maintenance complex The research Lab-
oratories and Live dormitories are heated. and three
dormltorlea are air conditioned. thereby prnviding
favorable conditions fur year-round reaearch

The etatin operate, a well- equipped 11S-fnot
aaaaa rch vessel, the Eastward, fur training and re-

search In xeanography. a 57-foot, steel-hull trawler.
the John de Wolf, for shelf h. a 55-fnot
trawler for lnshpre and sound inveatigatlons and a
39-foot cabin power boat fur trawling and dre5ging
in the hallower portions of the estuary Aso
available are a number ofksmall ewer boats and row-
boats with outboard motor/ and collecting gear. in-
chiding dredges, bottom grab,. water sampler. Coring
devices. salinometers and fluorometera The WML
library receives 65 current periodicals and is
complemented by the added holdings of the .OM
library and the library of the University of qorth
Carolina Institute of Marine Sciences. located In

eaufOrt-Morehead City area. An auditorium
provides /eating for 280.peopic plus smaller con-
ference ronma A stack area and a reading room are
available

Separate degrees ore n.t nffereil in the marine
aciencete. but a student 'AV pursue work for the A.M
and Phi.Dtdegreel In biochemietu, botany. cheriitry. ,

thyslolosx and zooh- Tor the A,M degre* in
vololy. coursewnrk may be taken and a thesis writ-
ten In marine aeol-,00, or geological T.eanography

A CS. ingeologx I* offered with a curriculus pre-
paratory to advanced studies in ocean,araphv

41

In botany. the student's graduate program is
planned to provide broad basic training in various
fields of botany.. plus intensive specialization in

the field of the resgrch problem. Graduate courses
in the Department of Geology are designed to pro-
vice, training in the field of sedimentary geology

and mictopaleonviogy Areas of specialization in
thesis research include continental shelf sediten-
tation, deep-sea sedimentation, micropaleontology
of deep.-aea sediments and carbonate sedimentation.

Required work for the A 4 degree in zoology
ordinarily includes 12 units of advanced couraework
in zoology. six units of coursevork in a t:InoW
department and an additional six units of adipirnced 0
work in a major Os minor department or in other
pertinent department/ Furthermore. an acceptable
thesis is necessary fof the fulfillment of the
degree reeuirements

Normally the degrey ;Ingram for the Ph.D. includes
graduate cowries in biochemistry, botany, philology,
and zoology. counts./ in the minor subject, wide
reading in scietce in general and in biology in
particular, research and a dipaertation based on
original work Minor work is also available in the
sane fields plus anatomy. chemistry, gelw, phy-
sics and engineering.

A graduate student working for the Ph.D, degree
usually takes c rsework on .the main Durham campus

in that particul r department during, the academic
year and then go to the marine laboratvukis,wre
specialized courses during the summer 'By the end

of the second Year, e vr she is expected to have
passed an oral preliminary examination in his depart-
ment. Thereafter, the student is !zee to do thesis
research without further course requite-tent/ on the
Durg'am Aid/or the Dt1.11 campas«

Training in the marine sciences at Duke Univer-
sity and at the Duke Lniversity Marine Laboratory
la at the senior -grad ate level in the Departments

of Botany. Geology a QlogY. with the exception
of the undergraduate spring term in the marine sci-
ences which accept. students who have completed the
sophomore requirements. Student/ are free to elect
courses in any ofethe science departments Including
those in the School of Medicine and Engineering.

, Research and courses exist in the School of Engl-
neering in the areas of coomunication theory, ato-
chaa4lc information processing, decision theory,
digital computer systems, ocean, structures and
soastaL formations The undergraduate spring tern
provides students at the junior or aenior 1.41 to
spend an entire spring term at,the marine labor.- of

tory. taking two.ouraee, one seminar and one inde-
pendent h.nrogram superviaed by one of the
resident staff

The following course/ are offered in conjunction
with the above programs

UNDERGRADcATE CCURSES

104 Soso Sapiens and the Mari& Environment
1i4L Introduction to Biological Oceanography'
147 Plant Etnlogy
1501 PhyalologY of Marine Animala
159 Ecological Oceanography
17AL Marine Invertebrate Zoology
192 Independent Study.,
2151 Phvtoplankton
2201 Adiptatione to Marine Env(ronment
29kS Seminar -

of
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BICOLEXISTRY

Senior Graduate

220L AdapeCtioms of Organisms to the Marinek
Environment

276 ComparatIve and Evolutionary 81pchemistry

BOTANY

Senior Graduate

204L Marine Microbiology
211 Marine Phycology
215L Phytoplankton
216L Photosynthetic Physiologi of Marine Plants
218. Barrier island 'Ecology

247L Plane Ecology

GRADLATE .

4

. 359 Research IA Botany
360 Research in Botany

GEOLOGY

Senior Graduate

205 CroIogi.al Oceanography
250 Introduction to Marine Geophysics

PMYSIOLOCY

Senior Graduate
,.C

212 Membrane Physiology and Osmoregulation

ZOOLCG'Y

Senior Graduate

203L Marine Eeologe
214L Biological Oceanography
2501, Physiological Ecology of Marine Animals
274L marine Invertebrate Zoology
278 Invertebrate Embryology

Graduate

353 Re'eeta!5h in Zoology

354 Research in Zoology

The instructions; staff for the comhes listed
above cooneist of the following.

gIOCREMISI<DEPARTMENT

boneventurs Cell*. Ph D . Assistant Medical
Research Professor of Biochemistry

Sdnaventuza. Joseph. Ph.D . Assistant Medical
' Research Professor of Biochemistry
Sullivan. James B.. III, Ph.D . Asaociete

Professor

?MANY DEPARTMENT

Barber, Richard T Ph D Professor rd Botany
and Zoology. Marine Ecology

Billings. William D.. Ph.D.. James'B. Duke
Professor of Botany. Plant Ecology

Johnson. Terry W. Ph.D.. Professor of botany.
Marine Mycology

Remus. JOseph $ Ph.D.. Assistant Professor of
botany

Searles, Richard Ph.D., Associate Pfofessor
of Botany.'Marine Phycology

Whi.te, Richard A , Ph D.. Chairman and Professor
of Botany

Wilbur, Robert L Ph D., Professor of Botany,
Plant Systematics

GEOLOGY DEPARTMENIT

Heron. Stephen D.. Ph D., Professor of Geology,
Sedimentary Petrology

Lynts. George T.., Ph D., Associate Professor
of Geology. Micropaleontology 4

Perkins. Ronald. Ph.D.. Chairman and Professor
of Geology. SedimentoIogy

Pilkey. Orrin N.. Ph.D.. Professor of Geology.
Marine Geology

Rosendahl. Bruce R.. Pq D . Assistant Professor

of Geology

PHYSIOLIOGY DEPARTMENT

Cutknecht. John, Ph.D.. Associate Professor

ZOOLOGY DEPARTMET V.

Baile4. Joseph R , Ph D.. Professor of Zoology. !
Vertebrate and Systematic Zoology

Barber, Pichard T.. Ph D.. Professor of Botany
.end Zoology: Ittrine Ecology .

Bookhout. Cazlyn G Ph D . Professor Emeritus
of /oologY. Invertebrate Embryology and

--- Zoology
CostIow. John D.. Jr.. Ph.D . Profetsor of ,

Zoology and Director of Duke University $arioe
Laboratory. Invertebrate Embryology andiZoologY

Fluke. Donald J , Ph.D.. Professor of Zoology.
Biophysics

Formard, Richard. Ph.D.. Associate Professor pi
.Zoology, Physiological Ecology

Gray. Irving E Ph D 'Professor Ener4tus of
Zoology, fret ). Ecology

Lingstahe. Daniel A Ph D., Profeestr of
Zoology. Limmology.

Lundberg. John G., Ph.D.. Associate Professor of
Zoology. Vertebrate and Systematic Zoology

MCCIay. David R.. Ph D.. Associate PrAtessor of
Zoology

Sutherland, John P.. Ph.D , Associate Professor
of Zoology, Marine Ecology

Wainwvight. Stephen A., Ph.D., Chairman end Pro
fessor of Zoology. Imeertebrate Zoology

Wilbur. Karl M , James B. Duke Professor of
Zoology. Cellular Physiology

to

To obtain further information. address inquiries

Director
Duke Vnivereity Marine Laboratory
Beaufort, North Carolina 28516

wt.
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EAST CAROLINA UNIVERSITY
Greenville. North Carolina 27834

The Institute for Coastal and Marine Resources
was established to fscilitate the human and natural
resources associated with the coastal and maiine
enshronment of North Carolina The Institute has
three broad but Interrelated prouano:

1. Basic and applied research
2. MUltidisciplimary Instruction
3. Public education and advisory service

It is intended that the Institute provide informed
guidance ina develop manpower needed [or the devel-
opment and management of human and natural resources
in the coastal zoom.

The multidisciplinary dinstructibnal program at
East Carolina Lniversity Is designed to broaden
students' perspective and understanding of coastal
and marine resources and processea beyond that
.ormally p;ovided within the student's own disci-
pline. The instructional program provides an under -
graduate minor In Coastal Marine Studies organized
around a small tore of multidisciplinary Institute
courses 4COAS) together with a larger assemblage of
courses from other departments. No degeets'ipee.

cifically designated as marine ac race or ocean-
ography are offered. ?udento, Mn theEr spa-
cifiC degree program may elect to inor in'tmastal
oaring studies or sele.t COAS courses as electives.

Resesrch facilities for faculty and students are.
/reliable on the:reenville campata and at the PAM..
lico Laboratory situated oh South Creek, en embay-,
sent of the Pamlico Estuary Research vessels are
available to carry out inveitigatione in the estu- 7
cries and sounds as well as near shore locationa.
Small boats are also available. Research Ircen-
tiered on estuarine ecology with emphasis on water
and sedixent quality. fisheries hlolugy and sub-
merged aquatic secrophytes Other research activi-
ties include water recreation, history of boat and
ship building. underwater history and marine ...

geography. 0 ,

The following courses are offered in conjunction
with the coastal marine studies program

INSTIME

COAS 2175

42150
2150L

5000

COAS 5001

COAS 5002

FOR COASTAL Mt MARINE RESOLRCES

Survey of the Coastal Marine
Environment 3

Introduction to Nautical Science 3-
Nautics1 Science Laboratory 1

Shipboard and Laderwater Research
Techalques 3

Coasted. Marine Resources Problem
Analysis I #' 3

Coastal Marine Resources Problem
Analysis II 3

COAS 5025
a, b, c .n and the Sea Sealnar 3

DIPARTMENT OF BIOLOGY

1161: 5750

VIOL 5350

SIOL 5550

Coastal Plain Ecosystems of North

Cararlina 3

Biological Processes and the Chem-
istry of Natural Water. 4 4

General Ichthyology , 5

J.

DEPARTMENT OF RAPHY

GEOG 3002
GEOG 1005
GEOG 5098

Coastal GeogYaphy
Geography of Environmental Resources
Hydrology and Water Resources

DEPARTMENT OF GEOLOGY

GEOL 3600
GEOL 5350
GEOL 5300

Oceanography
Marine Geology
Geology of Coastal Processes
' tnvironments

and

DEPA$TMENT OF HISTORY

HIST 9160 AmeriCan Maritime and Underwater
History

PARKS, RECREATION Alt CONSEMATIOS PROGRAM

56% Trends and Rroblems in Avocational
Coastal and Oceanic Programs

3

3

3 ,

3

3

3

3

3

MAN AND REGIONAL PLANNING PROGRAM

PLAN 5020 Coastal Zone Platting and itanagememt3

-The inktructlonal staff for the courses listed
above InclUe ;he following'

to

Bsketg Simon., Phi?,, Associate professor of
Geography 5

Belli*. Vincent J Ph.D.. Professor of BIOC6br
Bort. John, Ph.D., Assistant Professor of

Sociology and Anthropology
Brinson. Mark 1 , Ph D.. Associate Profehor of
.Biology .

Fricke. Peter. Ph.D., Senior Sclentiot, Institute
for Coastal and Marine Resources and Visiting
Associate Professor. Department of Sociology
and Anthropology

Maiolo, John R , Ph D Chairperson, Deportment
of Sociology and Anthropology

-O'Connor. Michael' ?.. Ph D.. P'ofessor of Geology

O'Rear. Charles W Ph.D . Associate Professor
of Biology

Phelps, David S.. Ph.D., Professor of Anthropology
Ovetti, William H Ph D Director. Institute for

Coastal and Marine Resources and Professor.
Department of BiologV

Riggs. Stanley R. 'Ph.D., Professor of Geology
Ryon, Edward P.,. Ph D Professor of Biology
Steele. Ralph H , Re.D., Professor of Recreation
Stephenson. Richard A.. Ph D.. Professor of

Geography
Still, William N , Ph.Q Professor of History

a

To obtain further information. address Inquiries

Dr. William H. Queen
Institute for Coaatal and Marine Resources
East Carolina University
Greenville. North Carolina 27834

6

"

a.
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EASTERN laNTLCKY UNIVERSITY
Richmond, Kentucky. 40475

Eastern Kentucky University, located near the
Kentucky River and the Appalachian Mountains, pro-
vides the facilities to support a fisheries manage-
%sit degree in the Department of Biological Silences

The study facilities include boats, analytiqiel'
instrumentation, field gear, over 2,400 square feet
of specific laboratory space, and land and water
resource* for undergraduate and graduate studies
in theispecia,lization More specifically, the
field gear and instrumentation includes scuba
gear, temperature control chambers, field pH meters,
liquid scintillation counter, gas chromatography,
field recorders and probes,. 2onference microscopes,
oxygen analyzers, photographic equipmerft, seining,
collection and capture device, and a multitude of
electronic equippent used far field experimentation

The department has established land and water
resources for study thr-aigh.memoranduas of under-
standing with state and federal agencies.
The fa.ulqy eatenda study t, a,1 parts the state
and in neighboring rgi,ris Racently, the univer-
sity has acquired a 1,6',1 acre tract to estabIlsh

an interdepartmental envir_nmental eduLation ...enter
for research and field claaarnom activities the 2

faculty wore, periudiralI, with varr-us municipal,
state and federal ag.nciea in ,c,,rd.nated rtfearch
pr,),ects

The following degrees are Offered

1 C S in Fisheries Management.

a) Biology 54-59 credits
b) Chemistry 17acredits
c) Mathematics 6 credits
d) Physic', Geology .r additional

Chemistry R-10 credits

2 M S min Biological science,

Thesis degree with specialization in coursework
related to fisheries and aquatic biology (Includes
six hours of thesi, research)

a) Minimum of 30 semester hours credit
b) Six laboratory courses related to the

specialization
One foreign language requirement or an

option in statistic* and a computer
science ,

dl A written comprehensive examination
.0' Defense of thesis research

VKDERGRXDLATE (OASES

010 316 Ecology 4

010 335 Plant Svstematka 3

SIO 341 Invertebrate Zoology
010 510 Quantitative tinloPv
010 524 Phycology

010 557 3

010 558 Limnolagy 3

010 561 Fiskeries Si I"gv 4

010 562 Fl4herie* Management
010 59R apecia luhles* la3

GRADATE COURSES

BIO 601 Scientific Literature 2

CIO 602 Select Topics in Biological Sciences,
1 e Aquatic Arthropods and
Aquatic Plants 3-6

BIO 416 BiogeogrWiv e3
BP) 645 4ertebrate Physiological Ecology 3

'A.d.ancr4 Animal EcollogY 3

BIO 691 Thepis Research 6

0.0-E BIO 500 level - under lisclations,
courses In Ichthyolop, fisheries Biology,
Fisheries Management, Limnology, Phycol-
ogv, Parasitology and Quantitative Biol-
ogy may be assigned as graduate credit, N
se well as advanced courses 1* the sup-
porting 4,1encts

The faculty of the departments that teach in
courses related directly to the specialization are

Eatch, D,nald L Ph D , Professor
Branson, Branle,.., Ph 0 , Professor
Creek, Robert 1. , Ph 3 , Associate Professor
Cupp, FaJI 4 , Ph 0 Assistant-Professor
Harle , jAn Ph D Associate PeOfessor
Lassetter, I Stuart, Ph D , Assistant Professor

T ,btaio 'urther information, address Inquiries
to

A Heas, Chairman
De -tment of Biological Sciences
Eastern Kentucic IniversitN
Richmond, KentucYy 40475
(634) 622-2212

4

THE EVERGREEN. STATE COLLEGE
Olympia, Washington 98505

The Evergreen State College'cempus has 3,000
feet of waterfront on Eld Inlet, an arm of Puget
Sound For marine studies, the Math laboratory
building and 1 residence convertedto a field facil-
ity on the eaterfront are used Another facility
adjacent to the Nisqually National Wildlife Refuge
servesas a field station and interpretive center'
for marine and terrestrial field studies The main
laboratory building is well equipped for 'heroical

analyses including capability for erste organic
substances and trace octal* There is variery of
marine field sampling gear sod field instruments
for water quality measurements The College has
five small boats ranging from a 14-foot lei a 17-foot
Boston Whaler, all with outboard ehgines A 38-foot
research vessel, a sailing cutter with auxiliary
engine, Is under construction on campus and scheduled
for rampletion in 1979 or early 1980 Two 44-foot .

yawls are being reconditioned for use in marine pro-
grama in future years

1
/
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Bachelor of Arts end Sachelok of Science (Cegin-
ning in 1979-1980) degrees are offered, Evergreen's

curriculum emphasizes full-time team - taught multi-
disciplinary or theme-oriented programssof studies

' more than ingle-subject part-time courses. The

specific programs offered very each year. Two
of specializetion incorporatt marine subjects
"Marine Studies" and "Environmental Studies "

I

Only courses avellable in 1979-19e0 are listed
below. The curriculum for 198011981 will be an-
nounced during the 011 quarter 1979. end it will
be expanded relative to 79-1980 it will incorpo-

rate sore social sci and humanities. and 'a Perin-
civil the will lace and mar3time "explora-
tion." A gradua xdagrai wilt begin at the COil!Re
for 1980-1981 bu not including marine studies
'initially.

UNDERCRADLATE COURSES (1979-1980 - Quarter System)

MARINE BIOLOGY Fall 19/9 15 credit,
(A survey of marine organisms and marine
ecology.)

TROPICAL REEF ECOLOGY !sinter )985 - credits
(Coral reef ecology, based in Metall )

'FISHES Jd(D FISHING IN PLGET SOVVD

Spring /MO - 15 .credits
(Ecology of fishes and marine fisheries of
Puget Sound.)

The instructional staff for the courses listed
above include the following

Cook, Shot-burn S . Jr . Ph D.. Biology
fickstaedt. Larr y L , Ph.D.. biology
Piller. Robert I. . Ph D Applied Science sod

PeChrOlogy
Kuehn, Lowell. Ph D , Sociology
Ladd, Kaye V. Pb D., Inorganic Ohemistry
Milne, David H , Ph D.. Biology
Sinclair. Lion It . Ph.D . Literature
Skov, Neils A.. Ph.D., Oceanography

0 Sluss, Robert R . Ph.D Biology
Stroh, James, Ph D Geology
Taylor, Peter B Oceanography

To obtain further information. address inquiries
to.

Dr. Larry L Eicitstaedt

The Evergreen State College
Olympia. Washington. 9$505
(205) 865-5312 '

PAIRLEIGH DICKINS0M UNIVER.STIT
Madison. Mew Jersey 07940

WEST INDIES LABORATORY
of

FAIRLEICM DICKINSON1.11sIVERSTIY
Christiensted. $t Croix
S Virgin Islands 110810

The Sleet Indies Laboratory is a tropical teach-
ing and research fa,ility of Pairleigh Pi.kinson

rr 45

a

Lniver=stv of New Jersey It is not a degree grant-
ang part of the Lniversits altn)sgh It provides sup-
port for degree prograns..Afered .n marinkl,biulogv
and earth skiynces opti,.n> 4n marine ..eolvg,. (,,UF5t9

are Afrred at b,tn undergraduate and gi4duate le.is
throughout the Year and colieJit +redit M4) b, trans-
ferred to other

The Laboratory occupies an eight -acre traLt fac-
ing coral reef-bordered Tolgue bat and Buck lsland
Reef kational m:.,nunent The present Laboratory
consists of building. including a four-wing
dormltiy. 4 dining call. a xa,..hinv Mop. a library.
four staff rksiderwes. dock-site dive leas and
research labs. and a classroom ar,1 research labora-
rimy building A tertiary sewage treatment plant
aid auxillars power plant ark4 also on the site

Although it is a teachin4 laborator.6, it also
'Nerves as a center for tropftrai environmental re-

search Urder contract with the federal gosernment.
tine Lest Indies Laboratory operates the tnited
States'oalv functional underwater habitat The
OCEANLAB project. is ,comitted to the exploratio.7.

e nd harnessing of the ocean's resources for the

future good of mankind Tne Palle Marine Science
Center, an estate re,entiv donated to the Cniver-
1ty. supports the research efforts of t'e West

Indies Labotatorv. It servei as a bac KLI; fcr

underwater habitat and as the site 01 educational
conferences in marine science and other academic
endeavors

,

St Croix is the largest of tie L.S, 1.11Tin
Islands (85 square milts) and is readily reached
by several major airlines with -art daily direct
let flight, from Lew York. 6/shinpton. 0 C and

Miami San Jcisn, Puerto Rico is onTy i5 minAtes
away by air and rrequent dell., flights are available

The Laboratory operates order its run director
and maintains a permanent resident staff including
two marine biologists. a marine geologist, and
various technical and maintenance Berson -el. The
Lab is open during t e entire year It offers
formal courses of ins uction during the Summer.
Fall. January and Sprits, periods It alto provide*
year-round facilities for,graduato andhrdergraduate
students and visiting inveitigators who wish to take
advantage of specific St CrdIx environments for
research and special Project Wark University Affil -

1st! and Visiting Group Progrmms\are also available

A wide variety of basic biolrgIc and Otolo0c
labo*atory and field equyment is available for use
Running sea water is pumped directly from the ocean
to the Lab Scuba facilities, eight boats and four ,

field vehicles are maintained for scientific use
Numerous intertidal. lag,ronal/shelf and slyelf edge
environments are readily available for studs 4.01

certification is available, for studen/ and faculty
wishing to develop scuba proficiency

The following curses are offered ii c,njonction
with the above programs

LNDFRCRADIATI MRSEC
k,

WI 201 Project Plannirfrand Proposal trrittny 2

WI 203 of to Marine Science
WI 205 AdvAin,e4 Cri,,ing for Ccientific Sttlfc '
WI i49 tIoIngy of Tropical warire.Inverephyst...,

WI 354. Marine Lrologv
WI Tropical uterine fenInNv. Processes

Ind organisms
4(or) 'oe,ial Pr,biema

I.!



..a.ADUATE COURSES

WI 501 Tropical Field botany
WI 505 Problems IroTropical Marite Biology
W1 552 biology of Marine Algae

."---111 554 Ecology of Corsi Peels
555 Marine Lieology

WI 5)7 Problems in Marine Geology and
Carbonate Emoironmeni

WI g50 Special Problems

3

3

6

6

6

3

1-6

The instructional staff for the Lourscs listed
above consisr oUthe following

LABORATORY RESIDENT SACULLTY

Dill, Rotert F Ph 0 , 01r...tor, Professor
(Marine Geology)

Gladfelter. William. Ph b . Assoltaot Professor
(Marine Ibvertebrates)

licAbard. Dennis. Ph 0 , Assistant Researen
Scientist

mkG...wan. Steven, B s , Blofdgr (Laborator..
techniques?

+hider'. John C , P , Ass', late Professor
(Marine ECO )

Ogden,
7.,;;S:7",

Teaming Assistant

$Jchanek, Th.mas, Ph D fikiolQgs)

Tr_atremache. Henry, 8.4.. Diving Supervisor

ti'I$ISTTIG FACULTY

to

or,

Abel. Robert 3 , NGAA. Sea Grant Program (Chemi-
cal Oceanogrlphy)

Adey. Walter h.. Smithsonian institution (Crus-
tose ooralline alsae)

Fosberg. Raymond. $ thOnlaa (Ter-
restrial Botay Sy ematics)

Ti . Atalln further inf,emation. address Inqu ries

Dr Robert F Dill
Office of the Director
Vest Indies (aboratoro
P 0 box 4010. Christiansted
St Croix, U.S V I 00820
(809) 7733339

a

Dr John E Lynch, Coordinator
West impels Lab lnformatipn Office
iairleigh Dickinson (nlmersity
Rutherford. New Jersey 07070
(201) 933-5000. ext 426

(NOTE All Visiting Fauulty have thslr
Degree.* I'

PhD
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FLORIDA ATLANTIC UNIVERSITY
Boca Raton, Florida 33431

Florida AtIaatic University offers ocean engi-
neering and marine Science courses at Its main
campus in Boca Raton, Florida. Florida Atlantic
Lniversiay is au a/liar division university (junior -

and senior ygars plus graduate work) which includes
Colleges of Science and Engineering. It is a part
of the State of Florida University System. Students
entering FM must have successfully completed tw8
years at a jurd6r college or the equivalent at
four year institution and meet the preraquisi s of

the department they desire to enter. Courts In

the marine sciences are offered duffing the academic
year by the departments of Biological Sciences.
Geography% Geology and Ocean Engineering. both
Bloiogical Sciences and Ocean Engineering offer
regular summer and special workshop courses on the
Boca Raton campus,

DEPARTMtNT OF-LICEAN ENG1MEERING

Florida Atlantic University offers Bachelors and
Masters degree, in a Department of Ocean Engineering.
-ne ,niversity is located in Boca Raton on the south-

...east coast of the Florida peninsula and the Depart-
ment's facilities are two mile. from shore and two
and one-half miles from the-Florida Current (Gulf
Stream). The 33-foot research vessel, Oceaneer IV,
is operated along with numerous'small crafts. Spe-
cial laboratory facilities include scanning,elec-
tilbn microscope, wave tanks. specialized computer --
facilities for acoustic data analysis. anechoic
cham6era -- vet and dry, compression tanks for
depth aimulatlon, sub-bottom acoustic profiler,
side scan sonar, magnetometers, sediment analysis
equipment. computer terminals with graphics capa-
bilities. complete laboratories for metallurgy, fluid
mechanic'.. vibrations, and ocean structural experi-
ments A complete dive locker Nlth diver propulsion;
wet submarines, and wireless communication equipment
is maintained.

The Department of Ocean Engineering piovides a
comprehensive, practical curriculum In science ,and
engineering which rill prepare the student to'er-
fore engineering tasks in the ocean environment
Graduates of this program are prepared for graduate
studies in Ocean Et.gitieering and for professipnal
positions In industry and government.

I
This program requires a firm foundation in English

composition and grammar, mathematics, chemistry and
physics at the lover division level, plus courses in
the social sciences and hpsanitles for a balanced
educational background for the engineering profession.
These are provided in the pre-engineering or pre-

ocean engineering (university parallel) ptograms of
junior colleges and the lower division pre-enginger-
ing programs of most four year colleges.

The Oteen.Engineering program Includes integrated
courser encompassing basic engineering Niciencrs and
mathematics. study of the ocean environment and its
relationship to other sciences and engineering pro-
cessing of ocean

.4

ineering data, and the applica-
tion of these el m 4 to the solution of engineering
problems connecle with work-in or on the ocean and
in developing the resources of the oceans.

U ,

Emphasis is placed on the solution of problemr
related to working In the ocean In such areas as

I



underwater acqustico, fluid my,4411.15., at1. tare.,
alectronlco, and materials An )ptional (conerative
Work-study grogram is offered which provide% pro,.
tical experience in industry or goVernment lab,.ra-
tories to students who can qualify

The Ocean Engineering Program at FAF, was desig-
nated a "State University System Program of Distinc-
tion" by the Board of Regents in October 197% The

desigparlon wee one of the five originally made
throughout the entire State Lniversity System

The fOltowing degrees are offered

I M S in ucean The Department of
Ocean Engineering °Mrs programs of Araduate stud+
leading to a master's degre0 in Ocean Engineering
A thesis option requires a 11101.11ARP of 45 credits of
work. including a thesis. and leads to a Master of
Science in Engineering degree, The non-tnes.isi.,p=
tion requires a minimum of 54 credits of 'lock and
leads to a Master of Engineering degree

Studnts who wish to specialize ^my pursue In-
depth studies in the cease 1 marine materials sni

corrosion. underwater scmminicatIon and a. .ustiqs.
ocean structures, and hAro.drnamics

At least,.ne-half of all graduate won( must be
6000 level courses The balance may be cithet urd(r-
graduate. 5000 ,r 6000 level as appr)4ed b.+ the
student's advisor( committee Students whoaenter

the graduate otrogram free undergraduate ,,irr1111
which do not provide an engineering background or
adequate preparation for required graduate nurses
will be expected to complete additional undergrad-

Agate courses for 'which no graduate credit May be
received

During the %cadmic year 1976 -197'4, B S de-
grees were awarded. five wasters if Science. and
two Masters of Engineering

_

2 II S__1rF Ocean EngioetriU The ivpartTent

Ocean Engineering provides a comprehensiie. prattirli
Undergraduate curriculum in science and engineering
which will prepare the student t, perfor4 englret*-
trig work in the ocean Graduates of tids program
are prepared for graduate studies in ucesn Engineer-
ing and professiaMel positions in industry and
government A

Ai Florida Atlantic tniversitv is an upper divi-
sion university. it admits Atudents at the junior
year level The program requires a fire foundation
in English nnwposition and grammar, mathematics.
chemistry and physics at the lover di/ision level. '

plus courser in the social Sciences and rpranities
for a balanced educational backgr.und for the engi-
nearing prnfesion These are in the pre-
engineering or pre -.x can engiSeecog (university
pirillrl) programs of iunior .olleges and the lower
division pre-engibeereng programs of most four-year
colleges.

The curriula leading to the t',a(eriaqreate djLrer

In Ocean VngAneering. b "th regular and co.cerative
programs. are accredited by tht Engineers' council
for Professional Development fICM5

d

The folltwirg courses are, ffeted in unt.nctl..n

with the Above progriM% i redift ire In quart/
hours)

.-M
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?(KAJ AT I. RAS

Eli( 3.000 Entrodi ti r t- eNtan Pnginy,rint
E0( 3001 EnttireerinP AlrrritF s 10

Elk 5111 Statl a and Panrile Dynamics "

IOC 3114 Dynaris. and '.1brations 5

FOC 3113 Fluid w'..chanics. for 0r tan Engineering

k.Aak, 3141 Engineering Thermodyr4mics I
EOC 3143 Engineering TrermAvnarics II
EOC 5150 StrmIgth waterials
FOC 3200 Engi..1(ering materials

3S06 Aoustic.s
KC 3800 0 tar fniek.rirg Design
KC .11, Libratl z, Shack 3rd f,rntrol

Eor Experi-.total o.tan 5.nginekrinR

tOC 403 Hcat Transfer
EOC 4201 Fngineerinv Materiii* Its '

EOC 4104 Marine Materials and Corrosi.n
EGC. .306 Inderwatcr S urd Propapation
EOC 4410 47cean Structures

IOC 4414 Ocean Structuralt Design
EOC 4.563 HydreAynamirs of ocean c4st......c.

fon 4651 Acoustic Sigma], Procesoleg
FOC .8r). ocean PtiOinewrin C..%Cen apslyn 3
i.00 .0041. 1.-ein Fngireerini Ocsiin ?ro).cteli 3

FOC .905 Dirtctcd Indypeidknt Study 1-,

FOe .930 Special Topics 1-5
FCC ;944 Cooperative Edu._ation-l.c,an

Fngi,rerinv I 3n1 II 1-4

47

3

5 .
3

4-5

3

3

4

4
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oCE 3O01.

i.C.c 3001

o a, 005

00an-ira,
IcArcdu.tion t 1,c. Jr t,.r.ph

availaLl()

r(c1,,i.ai Ockannerlphy
Phisical OceanoAraphc

ttADIAT,f I c.L.RSES

`FCC 5220
FoC 61/51

f,k 615J

fnk 61,53

kOC. 6154

rOC 61s)

EFIC 6160

IOC 61$1
£C 6185
FOC 6166
Fc 6187
FOC ;5194

FOC 6195
FOC 6216

lEOC 6218
FOC 6225

ESC 6310
FCC 6311
Fix' 6312

fCC. 64051

t.001.6415

FOC 1415

EOC 6615

FOC 6630
FOC.01A
10.0 4A)4

5011 wechanIcs for 'rein Friginecrs

ocean Ftdlinterin.Z laF orator,.

Ati.ian.cd merhinicc f waterfal, in
'rear Application..

Theory of Platcs
Therm of Plasticity
Finite tieAnt v(tbod for

structures

molern Mcdrcdynai,s

Ocean }h.:Iv...dynamic,
HydrcOnamics of Ideai.Flow
Hydrodynamics Viscous Flow
Advanced marine liwdr,,,dvmami,.z

Advanced Heat Transfer
Mass Tranofer
Corrosion I
Corrosion 11
Sediment properties ind

Prnte.ses

Inderwater Acoustics
Adrancnd.A.:.0.litics 1

Advanckd Acoustic II
Experinental Stress Anajo%ic
/keel- Sir...tures. Anal cis

ocean Structural roynmirs
linear Systems Analysis
signal Procesyne
DirerIed IndPerndOn[ Stud
;,..,141 Topics

1cC 60t6* Ph .* al Aar,pct.w .1 o eanokrIrh
0('F 6971 yaster's Thosia-

1
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3

3

3

3

3

3

3

3

3

3

3

3

3
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3

3

3
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3
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The instructional staff fur the program as de-
scribed consists of the following incliiicluals

DEPARTMENT t4 OCEAN ENGINEERING

Czarnecci. M " 3.. ASSlitdra Professor
Davidson, I B , M S Professor
Dunn, S.E D . P - Professor
Kant, . H , Ph U , P F . Professor
Martin. / ; ,M6 .PE, Instructor
McAllister, M F . Ph4D . Professor ;

nevem,. K.a , kh.3 ,7P Z.. Professor
Si. C Ph D , F L Associate Professor
Tennant, 7 6 , Ph D . F E Professor and Chairman
Tenth; 4 Pn D., P E . Professor
4o1:. D S Ph D i Assistant Professor

7 ebtai funnel. intnr-aticn. tddrfss Inquiries

Dr , 6 7enno-s, rst de.. and Chairman
Departr.ra t idc iniel mink
F: rtJt 4t1 .'ti, 'niv.roit.

3 a en f etch 11.31

JEPte^bENT t 5L 11f.ic,x1 t71E:.Cf

Th. ....par -.nt 61.1 .lcal \t/moss of Plains
%Unit. b rc.c,. 1- upper-Tiislon 6tath univer+
ilt,,s7o, it: rflear. sod tcaching facilities on the
vain oni t 8.. a sat o The ft.:intim, are housed
in t e bider, ti-e-st re Si isgical silences bailding
1.,ated ac.CKit'atel. tw liles rre the Florida
.t nit" t 4, lamt IC ''team, where the Gulf Stream
near-is its rl st,t tnint t i t h e .b.S mainland. Re-
sear-4 thi,itias t r h tin nolflgi. Ichthyology,
a-d 11.ctebrit. e 4{AV ar. 1.)c:iced on the upper
trim... :1 its if v. Sulidilg voile laboratories for
-1 r hi 1 ',T.+ Ind .R11 hi01,9i ire (enter on the
le, od' tl 4 Facilities fflr transmlni.n and
staining elv-tr^n bi ristop. are on the first floor.
ColitraCtl p if in -.onside teaching and research
laboritor. in B.-A Raton is %calcimined for the near
Futures,

The (011Idin:Z degree are -f fered e

1 sciences with nphasis in
Marine -112171%

a) CPrPICtiun if a core curriculum of spproxi-
mately .0 quirtn credit hours including cell
biology. vendellin genetics, microbiology, or-
ganic shemistry, bin- organic chemistry, biochem-
istry. blophysicil chemistry, and statjstICS%

fompletinn of the required emphasis courses

OCE 10441 Introluttln to (Fceanography 4

PCB .0.3 Principles of Fcology
.11 SOT ..046 survey of the Algae

SOT 41434 Thsllophvtes
ZOO 401 Invurtebrate Zoology I
ZOO .204( Invertebrate Zoology I;
ZOO M32K Con vertebrate Morphogenesisiw 4

PCB 67130 omp ,Anims1 Physiology 1 4

CD 4724c Comp 'Anionil Physiology 11 '4
4041( Marine biology re

) (onTietIon uf a reading skills course In i
modern foreign language

di complexion of i minim of IA nut-of-college
Darter ann.

e) Completion of free electives for a minimum
of 90 upper- division quarter credits.

2 M S in Biological Sciences With emphasis in
Marine biology.

a) A minimum of 45 quarter credits including
nine for Thralls research.

bOrnentation of three graduate seminars.
c) Presentation of a Master's Thesis.
d) Reading skills in French, German. or

Spanish
e) A written comprehensive examination.

The following course* ars offered in conjunction
with the 4.5 program-

Bal 6506C
SOT A406C
LOT 6 409

501 6665C

BSC 5005
BSC 5931
BSC 6907
BSC 6932
BSC 6971

MC8 A407C
ma 67)A
dmC8 680AC

t 003 4043C
PCB 5175C .
PC8 6256
PCB .6307C

PC8 6317C
PCB 53460
PCB 6406
PCB 6457C
STA 5176
ZOO 61560
ZOO 54570
ZOO 6456C
ZOO 6459
ZOO p5IBC

Enzymology
Algology
Studies incology
.Topics in Tropical Botany
Seminar in Biological Writing
Special Topics
Directed Indertndent Study`
Seminar

Master's Thesis
Bacterial Physiology
Microbial Physiology in the Sea
General'Hycology
Marine Biology
Microtechniq2e
Developmental Biology
Freshwater Ecology
Marine Ecology
Experimental Ecoltgy
Ecological Theory
Biosystematics
Applied Biometrics
Marine Invertebrate Zoology 1
Marine Invertebrate Zoology 11
Natural History of Fishes
Seminar in Ichthyology
Seuroethologyi

5

5

3

1-5

2

1-5

1-5

1

1-9

5

3

4

4

5

3

5

5

3

4

5

4

.
5

1-2
4

The instructions' staff for the courses listed

5 o
a ve consist, of the following:

DEPARTKENT OF BIOLOGICAL SCIENCES

Adams, Ralph M., Ph.D., Professor
Austin* Daniel F , Ph.D Professor
Boss, Manley L., Ph.D., Professor
Courtney, Walter R., Jr., Ph.D., Professof
Dobkin, Sheldon, Ph.D., Professor
Iverson, Ray 4., Ph.D., Professor
Sguros, Peter L , Ph.D., Professor
Sturrock, Thomas T , Ph.D , Professor

Anotiate Professors.

Grimm, Robert B., Ph.D.
Marsh, G. Alex, Ph.D.

tb,

To obtain further information, sdOress inquiries

Dr. Sheldon Dobkin, Chairman
Depsnment of Biologics) Science&
Florida Atlantic University
Boos Raton, Florida 33431
(309) 395NS190. ext. 2706.
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FLORIDA INSTITUTE OF TECKNOLOGY4
Melbourne, Florida 32901

The Oclianography programs cOmbine classroom and
laboratory cork, at the main campus in MelboUrne,
with the apalysis of oceanographic data collected
by students using departmentil research vessels and

boats.

Much of he instructfonaPwork umigituarine and
coastal waters is conducted as part of applied re-
search contracts utilizing the department's mean
motor powered skiffs and a twin-diesel poi red re"

search boaL.441-teetl offshore work is done from
Larger ships 442-feet to over b5-leet.4 owned and
operated by F I.T. These ships, located at F.1.T.'s
Link Port base newt Fort Piero, to the south, pro-
vide the Student with access, through the For Pierce

Inlet, to the Gulf Stream in about t hours. This

route to the sea also supplies convent nt access to
the Sahmmas and the Florida Keys. Ship operations

are also conducted, using the departmen 's 6S-foot
g/V Sea Hunter, out of Port Canaveral to the north

The larger ships are equipped for overnight opera-
tions and are fitted with appropriate inStruMentation

Six laboratories (Biological Oceanography,. Chem-
teal Oce.anography, Geologi,Eal Oceanography, Phykical
Oceanography, Ocean Structures and Marine Corrosion)
are located at the main campus in Melbourne

UNDERGRAMATE AGREES

During the first two years the oceanography stu-
dent concentrates on building a tronf foundation in
mathematics, physics. chemistry. biology, and huMan-
ittes. pe.student may.choose ode of four options '

,Physlca ,,Chemical, Biological, of Geological ocean-
ography. Transferring from one option to another
during the first two years will incur little loss of l

academic credit. In all options. emphasis has been

placed on a broad scientific background for the stu-
dent so that he is prepared for more advanced studies
in graduate school or employment by industry or gov-

ernment. The department promote* the concept of
applied research through a strongly recommended
summer shipboard program (Marine Field Projects) or
a senior academic sear research program (Senior
Project) ,oth programs are conducted under thg
direction of faculty Members and are designed td
help the student utilize previbus academic course
work in a relevant manner. The Bachelor of Science
Odsgree conferred through the Department of Oceano-
graphy and Ocean Engineering on the Melbourne cam- !
pus is designed to prepare students, to work as pro-=
fissional scientists.and enable. Oe individual to
pursue graduate studies_ gon-departmental Techni-
cian-technology oriented marine programs are offered
in the School of Applied Technology on the Jensin
Beach Campus for thost students ndt pursuing a pro-

.
fissional science'oriented curriculum.

The Ocean Engineering curriculum is designed to
explore the engineering implications of man's rela-

tionship to the oceans The first two rears of etOdy

are devqed to giving the student ascientific foun-
dation in mathematics, physics, chemistry. mechanical
and humanities. In the junior year the student wilt
gain a knowledge of oceanographic parameters and the
bsaica of engineering analysis The fourth year is
oriented toward* the appilcation of these batics to
accomplish work in the oceans The program requires
a student to participate in an ocean engineering

prigloct. The student say schedule this requirement
'during the summer between the tuntor and senior year
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in the Marine Field ojects program or if neceiiiry

a limited number of students may conduct a project
during the senior academic year. These student

protects encourage the analysis, design, construc--
tion, Installation, and operation of equipment.in
the ocean to a designated task

GRADUATE DEGREES

The degree of Master of Science in Ocean° re h
or in Ocean Engineering may be conferred upon stu
dents who have successfully completed a minimdm
forty-eight quarter hours (Including thesis)-Of

quired and elective work. Applicants seeking ad Le-

sion to one of the programs should have a Bethel 's

degree in the related sciences fromAn institute
acceptable to the Graduate School. The programs

offered are

Bio-Environmental Oceanography.
Chemical Oceanography
Geological Oceanography
Physical Oceanography
Ocean Engineering
Coastal Zone Management

Derees granted.

M S.
4 S.

B.S

in 06anography (8)
in Ocean Engineering (1)
In Oceanogrlphy (28)
in Ocean Engineering (25)

r

The following courses are offered.ln conjUncti
with the above programs

1O.DERGRADUATE COURSES

II

0 .110I
0 2101

0 2601

Oceanology Concepts
introduction to Oceanography
General Geology

0 2602 Basic Geology Lab 1:
0 2607 Meteorology - Climatology 3

0 3102 boat Hardline& Navigation
0 04 Cartographic Lab

0 31`Q5 Underwater Archeology 3

0 -3201 Chemical Oceanography 3

0 3202 Chemical Oceanography Lab 2

3301 Biological' Oceanography 3

0 3303 Biological Oceanography for
Engineer, 3

0 3401 Physical OcZknography 3

0 3601 Geological Oceanography 3

0 3631 Mineralogy 3

0 3632 Mineralogy lib

0 3633 Petrology-Petrography 3
0 3634 Petrology-Petrography Lab 1

0 3642 Gcc ciente Lab
0 4101. 2, Selected 'topics in Oceanology 1, 2, 3

0 4104 Research Diving 2

0 4111 BciAology Seminar
0
0

de197.
203

0 4305

g. 9 Marine Field Project% 1,

Saline Water Analysis
Blo-Environmental Oceanography

2, 3
3

.

0 4405 General Dynamic Oceanography 3

0 4615 Geochemistry 3

0 4621 General Geophysics 3

0 4623 Geophysical Methods 3

0 4650 Marine Mineral Resources 3

0 4703 Tridamentals of Remote Sensing 3

0 4705 Oceanographic Instrumentation 3

a 4707 Data Collection and Analysis 3

0 4709 Oceanographic Date Processing 3

,4991, 2-. 3 Directed Studies 1, 2, 3
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O 4995., 6

Senior Project I 1

Senior Project II, III 2. 3

t

GRADUATE COURSES

O 5100
O 5106

0 5101,

0 5110 Sympoiia 1

5111 Oceanography Seminar
10 5201 Principles of Comical Ocean°-

. graphy 41 3

0 5202 inatrumental Anslyeis of Sea Water 3

O 5203 ,Advanced Zhemicift Oceinogrdphy 3

0 5204 Marine PollutlohAnsi/sis 3

O 5301. 2 Marine and Estuarine Phytoplankton
1, II (2 hrs. lecyre. 3 hrs
laboratory) 11'. 3

. .

Marine Field Projects - 6

Principles of Oceanology Jr 014,

2, 3 Selected Topics in Oceanoio/Y i, 2, 3

0 530, 4 Marine and Estuarine tooplankton .
I. II (2 hrs. lectu;e. ) hrs.
laboratory) . 3, 3

O 5305. Frihciples of Bio-environmental
Oceanography 3

O 510 Elements of Biological Oteanograppy
- for Teachers c i 3

0 5307.,8 Marine api,Estuarine Benthos I, .

II (2 hrs lecture, 3 hrs.
14oratory) . . 3..3

O 5401 Principles of PnysiLai OLeanographv 3
0 5403 Ocean Wave Theory 31.:.
1

i 5405 Dynamic Aeanography 3

O 540,6 Elements of Physical Oceanography
0 for Teache 3

O 5407 Tides and Tidal Currents .3.
0 5409 MarinelThermodynamics . 3

0 5413 Coastal and Estuarine Processes 3

j4 0 5421 P4sical Fluid Dynamics I 3

0 5423 IS Physical Fluid Dynamics 11 ' 3.

0 5401 r'''"- Principles jf Geological
Oceanography

":0 5603 . Marine Meteorology 03"

O 5615 . Marine Geochemistry 3

O 5621 - Marine GeophYslca 3
O 5641 Marine Sedimentation 3

0 5701 'Optical:Oceanography 3

0 5707 Sea Lab Techniques 3

. 0 5709 Nulerical Analysis of Biological '

Data . 3

O 5801 Coastal Systems Planning 3

O 5803 Legal-Environmental Relationships 3

0 5991, 2, 3 Directed Studiea 1, 2, 3
, 0 5996 Internship 3

5997, 8, 9 Thesis R h 1, 2, 3

O. 6999 Disiertation gesearth 36
'

0

UNDERGRADUA TE COLfRSES IN OCEAN ENGENFERNA

OS 2501 Design Ovncepta
AL OE 3521 Fluid Mechanics I )

OE 3522 Fluid Mechinics II 3

OE 3551 Theoty of Structure& 3

OE 3,81 Fluid Mechanics Lab 1 1

OS 3582 Fluid Mechanics Lab II *1

06 4511 Oceanology Seminar 1

' OE 4518 Protection of Marine materials 3

OE 4521 aastal Engineering-Waves 1

--",.......1 OE 4523
.0

Coastal Engineering- Sedimentation 3

OE 4524 Coastal Engineering Lab I

OE 4525 Coastal Engineering- Structures 3

OE 4331 'Instrumentation and Measurement
aalysle

43
OE 441 Often Enginterinf Resign 3

of 4542 Zan Engineering Systems 3

OE 4545 Mydroscoustics 3

. ...

.5

OE 4553
OE 4554

OE 4582
OE 4583
OE 4591,
OE 4594
OE- 4595

OE 4596
OE 4597.

fir

. Computer Applications 3

. Design of Shell Structures .3

liydroacoustics Lab 1

Exper4sental Stress Analysis Lab 1

2, 3 Directed Studies 1,42, 3

eaflor Project I

"Senior Project II
Senior Project III

8.9 Marti; Field Projects
.074

JP

. *GRADUATE COURSES
4

.

OE 5500 Marine Field Projects 6

OE 5511 Ocean 'Eng eering Seminar 1

OE 5516 Principle of..Qcean Engineering 3

OE 5518 Marine Cor s one 3

OE 5542 Ocean Engine Systems 3

OE 5544 Principles o droacoustics 3

OE 5551 Adva d Mechanics of Materials 3
0E45552 Exper ntal Stress Analysis s3
OE 5563 Port an Harbor Engineering 3

OE 5591, 2, 3 Directed udies - 1, 2, 3

OE 5599 Thesis Resea h 3
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Ph D 15 OCEANOGRAPHY

. Tfle'degree of Doctor of Philosophy in Oceanog-
raphy may be taken in either of two options. Physi-
cal Oceanography or Bio-Environmental Oceanography
A student choosing one of these areas as hi* WADI
field will in addition pe expected to develop a
general knowledge of the various areas of oceanog-
raphy. A student who has received a Master of Sci-
ence tee in mathematics, natural science, engi.
neeri g, or the equivalent preparation is eligible
to apply fbr admission to the Ph.D..program. All
applicants should have an excellent scholastic record

-- in their raster's degree program (3.3014.00) from an
institution of acceptable academic standing. If

special Arcumstances exist the applicant ma§ appeal
to the Graduate Faculty-for a waiver of the 3.30/
4.00 requirement.

The degree of Doctor of Philosophy in Oceanography
may be conferred upon students who satisfy the fol-
lowing requirements.

1.
1. Suisesafully complete 72 creditaireyo d the

requiremilit% for the M 6. degree,
2 Meet the foreign language requiremen
3. Pasa a comprehensive examination:
4. Complete""a program of slgnifid original

h, and
5. Prepare and defend orally a dissertation

concerning the h.

The mum of study must be dpproved by the
tudent' Wdvisory commivee and the Head of the

Department of Oceanography and'Ocean Engineering.

A wide degree of latitude is allowable in course
selection and research interest within the capabil-
ity of the university and thest t's academic
background. 4

The instructional staff for the courses listed
above cdr:sists of the following.

OCEANOGRAPHY

Andrews, T.J., Assistant Professor
AAzai. T., M.S., Aasistant Professor
Breeding. J.E., Ph.D., Associate Professor
Dubbelday, P.S.. Ph.D.. Profeaut

1
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Feinstein. R.. Ph.D Assistant Professor
Morris, Y.W., Ph.D., Assistant Professor
Norris, D 1., Ph.D., Associate Professor
O'Hara. Ph.D ."Professor and Head
Pierce, R.H , Ph.D Associate Professor.,
Roberta. T W Ph.D.. Assistant ProfesiSr
Stauble. D.K., Ph.D , Assistant Professor

, ?refry. J.H., Ph D Asalstant Professor

OCEAN DIGINEERISC

Mud. T , M S . Assistant Professor
Blatt, J.H Ph D., Assistant Professor
Dubbelday, P S Ph.D , Professor
Feinstein, R., Ph.D., Assistant Professor
Kalajlan, i.H , Ph.D.. Associate Professor

F.L.Morris. Ph.D., Assistant Professor '

O'Hara. Ph.D Professor and Iliad

Schwal.bel J V M.S Assistant Professor
Stauble, D.K . Ph.D.. Assistant Professor

To obtain further information. address
to

C:,

inquiries

Graduate Admissions
Florida Institute of Technology A(
KelboUcne. Florida )2901

Or,

-Dr. N W O'Hara, Head
Department of Oceanography and ocean

Engineering
Florida Institute of Technology
Melbourne, Florida 32901

THE JINSEN BEACH CAMPUS

The Jensen Beach campus If the Florida institute
of Technology borders the Indian River in the town of
JOAILC4 teach on Florida's east coast On Its 84
acres are 22 buildings. including two modern rest-
dtdce hails. classrooms, laboratorlee, shop facill-
time, auditorium, chapel, library, student center.
swimming pool. tennis courts and athletic fields
A cafeteria. 'neck bar and rathskeller are open
while the students are in residence Small sail-
ha.. are located lii campus for student use. Yhe

new Student Center%contalne student affairs offices
adaisaions, student government. yearbook offices.
loin a. pop* office. sit>lc room and a weight and
axes lee room The Rathskeller contains a game room,
bile and wine bar, dance floor and.is the centet of
moat student functions.

h. .

In addition t? its classrooms. lebotatories. and
:new port facility, the school hiss four ocean yea-

a. The LCM-6. 2.

as diver

landing craft was ac-kq ed from the u.T. Navy and is modified to serve
adiver training vessel She is twIn-screw
diced powered and will accommodate diver trainees
end inetsuctors The Joie de "givre. 45-foot,

diesel-Powered vessel. is equipped with .oceenographic
equipment and marine 'electronic instrumentstlon and

. accommodates a scientific party of ten, pl the

phip's crew. The Aquarius. a 65-foot. ste=el l diesel-
powered f h yew' is frilly equipped and de-
signed for long-range ocean cruises and accommodates
A scientific party of twelve, plus the ship's crew
The Waft, a q7fa,..i. twin-screw. diesel powered ves-
141 is a.marinehae4ining vessel and accommodate* JO
students. 2 faculty members. and a ahlp.s crew The

4

o.'
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school also cAintaing a number of small river Aft
that are us.M."Th......s.u.lning purposes and river re-

search project..

Among the many fine facilities located on the .
campus is the full-equipped Dive Complex This '

facility consists of a scuba, equipment dive-locker.
a surface supplied divin% equipment locker, main-
tenance and repair work areas, S swimming pool.. a

20foot deep training tank, and a 15-foot deep
underwater cutting and welding tank. Two recom-
preseion.chambera are also located in this facility.

The degree...currently offered include

1 Associate of Science (Oceanographic Technology,
Offahore Merin* Technology, Electronics Technology.
Underwater tCommercial Diving) Technology, Petroleum
Technology. Engineering Technology, Photographic
Technology)

2 Bachelor of Science (Oceanogrjphic ,Technology.
Environmental-Aquaculture, Environmental Science
Technology).

The Bachelor of Science degree program (8 S ?, in
Oceanographic Technology and Envlionmental -Sciences-

Aquaculture requires the successful povpietion of
200 and 184 hours. respectively.

Students in the Oceanographic Technology program
are offered broadly-based training in the sciences
and in the technical aspects of ocesnography. Each
of the major oceanographic disciplines Is covered
from both the theoretical and the practical view-
point,. Sampling toethods. knstrumentation and equip-
ment are demonstrated in the classroom and in the
field.

The four-year programs in Environmental Science
Tgthnolvgy feature couriers in advanced pollution
technology, basic engineering, community planning
end computer use, as well as epeciallcation in Aqua-
culture, including fisheries management.

The Associate of Science degree programs (A.S
In Oceanographic Technology, Offshore Marine Tech-
nology, Electronics Technology, Underwatec (Commer-
cial Diving) Technology, Engineering Techndlogy.
Photographic Technology and Petroleum Technology,
require the successful completion of 102, 100. 103,
105, 98, 98. and 96 hours, respectively

All candidates for the detree of Bachelor of
Science or Associate of Science must Oomplete the
minimum ...curie requirements as outlined in the appro-
priate curricula with 2 0 cumulative average. One
hundred and seventy-four students graduated from.
these programs during the 1978 academic year.

Approximately three quarters of the 900 students
a- the Jensen Berg Campus are enrolled in marine
oriented programs. During the 191$ -1979 academic
year. 115 students received degree. in Oceanographic
Technology. 17 in Aqueculture. ?7 in Offshore Marine
Technology. and 53 will recel e their degree in
Underwater Technology

Special sUmmer brograMs in diving, underwater
photosraiNy and Marlme-ecojogy ate Lrequintly ,.

available .

I ti
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Courses offered in conjunction with the above

Programs include;.

Marine Biology 1
Marine Biology 11
Iththyology

Identification of Marine Organisms
rarasitology in Aquaculture
Vertebrate Zo9logy
Genetics
Marine Ecology
Descriptive Chemistry
Ocean Chemistry ;
Ocean Chemistry II
OcsanoChemistry III
Basic Scuba
Intermediate Scuba
Scuba Techniques I
Scuba Techniques II
Introduction to Recompression Oranber
Advanced Scuba
Underwater Emergency Medical Treatment I

Underwater Emergency Medical Treatment II
Rscompression'Chamber Operations
Diving Physiology
Underwster (-kitting

Helmet and Dress Repair

fraroductioto Surface Supplied Diving
Surface SuppliediDiving I
Surface Supplied Diving eI
Surface Supplied Diving III
Mixed Gas Diving I
Mixed Gas Diving II
Hot Water Diving
introduction to Oceanography

'Practical Oceanography
Neutical Science and Navigation
Piloting and Electroniohayigaticn
Rules of the Road
Radar Observer
Offshcp Oil Teohnplogv
offshore Vovigation

Seamanship
Marine Power Systems
Maiino Meteorology

"Rigging and Seamanship
Ocean Structures I
Ocean Structures II
Oceanographic Equipment I
Oceanographic Instrumentation 1
Seawater Analysis I

Seawater Analysis II
Electronic Navigation 1
Electronic Nivigation XI
Colest lel NAY !gat ion

Marine Cargo and Tankerman
Marine Internal Combustion Engines
Marine Electronic Communications
Marine Industries,

Marine Engineering
Advanoed Seamanship
Offshore Drilling
Safety Offshore
Offshore Management
Marine Max! caries
Motorboat eration

Offshore Support Vessel Opqations
Ocean Cee4ogy

ysical Oceanography I
eorology

n Project I

n Project II

nographic Equipment II
icaltOceanography (I
ograpbic Engineering I
graphic Engineering II

ft

3

3

3

3

3

3

3 .
3

2

2

3

2

4

1

2

3

3

3

3

3

3

2

Underwater Acoustics
Lnderwater 'Structures
Electrical Priliciples I

Electrical Principles Ii
Electron Devices
Electronic Communication
F C C. License Preparation I
P.0 C. License /reparation II
Fundamentals of Electronic Instruments
Electronics Laboratory I
Electronic.Troubirshooting
Electronic Protect
Electronics
Digital Logic I

Digital Logic Lab
Digital Logic II
Advanced Electronics I
Advanced Electronics II
Applied Electra:ids I
Applied Electronics II
MArit Archeology
Aquaculture'
Aquaculture II
Ecology 1
Ecology II

Aquaculture Project I

Aquaculture III
. Practical Aquaculture

Fisheries Management

Aquaculture-Seminar
Aquaculture Trolect II

3

3

3

3

3

3

3

3

3

3

3

3

3

3.

5

5

.3

3

3

1

3

4

ti
4

3

2

3

3

3

3 Instructional staff includes the follow!;4
2

1 Booth. 1...,R M.E.4., Assistant vrofrosor of
3 Industrial Arts
3 B.rrns, J 1 . Instructor in `'trine Science -
2 Campervan. J.M , H S. Instructor in Oceanography 4

2 Dinsmore. D A B.A Instkctor in Lndervater
2 Technology
3 APigueredo.LE.MSEE. Assistant Professor

0 3 of Electronics
3 Frye. J E . M 5...1, Instructor in Oceanography
3 Gehring. W R.. Ph.D Xssistant Professor of
3 Biology. Dean of Academic ...Hairs .

3 Cksiell M D 4 S. Assistant Professor of
3 to' Mathematics and Head of the Deportment of
3 Oceanographic Technology
3

3

Cillo. J L . M.S Assistant Professor of Chen
istry and Biology

3 Hackney. J B A . Instructor in Industrial Arts
3 Millen. J P. H A Assistant Professor of
3

3

Bio-logx.

Micron. J.W M.S Assistant Professor of
3 Environmental Science "
3 'Hogg, R.0 Ph.D Assistant Professor. of En-
3 vironmental Science I

3 ;rwin F.B., V S VavY Instructor in Underweter
3 Technology .
3 KastAr,JW,AS. Instructor in Lndervater
3 Technology
7 McCoy, R.G B A.. Instructorlinnderwater

.3 Technology
3 Mortensen. R H.. M.S., Lecturer in Ocean Engl-
3 neering
1 Noble, A.D. B S.t S Instructor in.Lnderwxter
3 Technology, -

3 Oestreich, T Ph.D Assistant Professor o
Chemistry

Pettit! C.A.. H q . Instructor in Biology
RoderiCk, G N., M.S., Instructor in Oceanography
Soule. D J. B.A. Inttructoe.in tnderwiter

3 Technology
5 Tate. W.H , H S A.,).ssistant Professor of Marine
S Science

...

00
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ofteleY. E E 111 , Profkawor of Oceanographic
etitkaology and Executive Director of the
ienseh%Beach Campus

Valiance, C.A., 5 S , Instructor in Lnderwater
Technology

Wade. F.1. ..Instructor in Industrial Technology

Woodberry. J.W A.S.. Instructor and Diving 41.

Officer in Inderwater Technology

10'

4

To obtain further information. address inquiries

Kr, Kevin Jones, Director
Admissions
Florida Institute of Technology
School of Applied Technology
1707 4.r. Indian River Drive
Jensen Beach. Florida 33457
(305) 334..420'3

A

FLORIDA IKTERSATIOVAL UKI;IRSITY

Miami. Florida 33199

spectrometers, ..as and liquid Lhroliatographs and

glasslblowing facilities. The earth sciences,
physics and engineerli4 programs have additional
facilities which serve to meet the needs of stu-
dents with interests. in these fields.

Upper or Lower Division.Preparation

Two quarters of Inorglnic Chemiatry with
laboratory

Two.quarterw of Biological Science with
laboratory.

A minimum of 35 and a maximum of 39 credits
%I will be required for the certificate program.

Courses taken here will count toward science elecl
tives within the majOr as well as toward the 90
quarter hours requited for the bachelor's degree

The following courses are offered in conjunction
with the above programs'

UPPER tIVISION PROGRAM

RequiredCours0a (in quarter hours)

a OCB 3010 Biological Oceanography. 5

OCB 3010L 13lological Oceanography Lab 2

5

Florid* Internatio- mml Lniverility is one of the

newest of the nine instItution% In the State tni-
versity Systems of Florida ThlYre are currently two
campuses with a combined enrollment of over 11,400
students Most of these ereAdveneed undergraduates
although the Lniversity la preparing to allow 'fresh-
men and sophomores to enter as well 4Several de-
partrents have ongoing master's deRrfe programs

The marine science curriculum is demigned se an
undergraduate certikcite program The concept of

certificate is similar to a 'minor" except that
it is multi-disciplinary in its approach and re-
quires somewhat mb.re credit hours of work. The
certificate Is designed to meet the needs of *tu-

t dents who have declare& a malor in ,the natural sci-
ences. environmental wcieolLew qr engineering The

traditional disciplines of biology, chemistry.
physics and geology are reflected in the four
courses required for the certificate in marine sci-
ences The broad background, in turn, prepares
students fbr work In technical fields. for advanced
graduate work, or. for secondary school paehing
All of these Wor disciplines have ongoing or be-
ginning master's degree prograis

""s. facilities

FIU is'a member of the Florida Institute of
Oceanography. headquartered at the Cniverwity of
Sodth Florida In St Petersburg rvel 63-foot
research vessel Bellows,le available for use in con-

" junction wi'h eoureevork and resadch Student;
enrolled in GCB )010L spend several days At sea
Performing a variety of oceanographic Qperations.

lboratory facilities at FIU are svallable fo'r
s culture, electron microscopy, viro/ogy,sn4

0
obioliky A recirculating seawater system and
°isotope laboratory are also available Chem-

istry fatiliriew'include sss. IR-kfil and t7V-visible

C1Y 4730 Marine Geology
CLY 4730L Marine Geology Lab
0Cf, 3014 Physical Oceanography
OCC 3002 Phemical Oceanography
OCC 3002L Chemical Cceanographv Lab

Plus try of the following electives

MCB 4735 Marine Microbiology
MCB 4735L Marine Microbiology Lab
GLY 5793 Caribbean Shallow-Marine Environments
ZOO 3203 Marine Invertebrate Zoology
ZOO 3203L Marine invertebrate Zoology Lab
'EVS 3265 Marine Technology
0CB5635 Coral Reef Ecology
OCB 56354 Coral Reef Ecology Lab
ZOO 5625 Biology of Cfustaceens S

ZOO 56251 biology of CrustAceans Lab 2

EVS 3420 Environments! instrumentalion 5

5

S

2

25

2

S

2

S

5

2

The instructionsitstaff for the courses listed
above Includes the foIloweng%

Atoldberg. Walter, Ph.D , Marine Ecology, Coral
4 Biology

Makemsoh. John, Ph.D. Marine Microbiology
bioluminescence

Naurrasse. Florentin, Ph D Marine Geololy,

Sediaenology, Micropaleonrologv
4cLaufhlin, Pat, Ph 0 , Systematics, Cehsacean

Biology
Sheldon, John, Ph.D., Optical Oceemographyi

Fluid Mechanics
Thorhaug. Xn.itTik, Ph D Marine botany. Marine

Ecologsfr
Tra,ey. lartirf\ Ph.D Marine Population Genetics

'a

To obtaiq further information, address inquiries

53

to

(Please see next pate)



Dr Walter M. Goldberg
Florida International Lniversity

Department of Biological Sciences
Marine Science Program Coordinator
Tamiasi Campus
Miami, Florida 3'A.59 I

(305) 552-2201

F1AGl0A STATE AItERSITY%
Tallahassee, Florida 32306

DEPARTMENT OF OCEASOCRAPHY

The irimar,. purpose of t'e :epartment of ,cean-
agraphy of t6e Florida State -niversits at Tallahas-
see is to administer / progress of academic arAles
and associated research leading to tee M S. and
Ph D degrees in Oceanography The areas of spe-
cialization at Florida State Include biological.
chemical. and physical oceanography

Oceanograph. Department readquartyrs, offices and
isborstoiies are In the Oceanography.Ststistics

'Building, located in the science area on thtwest
side of the campus Additional laboratories are in
temporary quarters nearby and in the Nuclear llesearcn

Cjnter. An Antarctic Marine Geology Research Facil-
ity lclEated in the Geology building on campus acts
as s national repnsitory for the storage vi cores
and a iaboratory within the facility enables stu-
dents and staff to analyze these cores,(eing col-
lected by the 4stional Science Foundation Antarctic
R h Program. Research conducted In'conjunction
with the Geophysical fluid Dynamics Institute is
housed In the FGDI laboratories In the Keen building.
in ,ommon with other departments on campus, classes
are conducted In these or nearby buildings The
University computing center, equippea with a CDC
Cyber 7) and CDC 7a computer, Is available forln-
etructionll and research purposes.

rhb coastal laboratory for Florida State Univer-
plty is the Edward Rail Marine Laboratory on the

, Gulf of Mexico, 03 miles southwest of Tallahassee.
ips, he marine facility, constructed in 1968, includes ,

laboratories for geochemicelralcroblvlogical,
geological, physiological and ecological oceano-
graphic research as well as a lecture hill, and lim-
ited dormitory space for visiting personnel and stu-
dents The bellows, a sea-going research vessel
65-feet long vovided by the State of Florida. and
a,number of mailer craft are moored at the marine
station. Deep-sea operktiona are frequently car-
ried out 'through cogaS118tIve arrangements with other

ocsanographic institutions

Library facilities on the saln'caspus are excel-
lent, and an addition/Li reference library Is msin-

tsined'at the marine oration

An applicant for adaisslon to the Department of
'Oceanography Graduate program must hold, or be s

candidate for a baccsi to degree tros en approved
college or university and be in good standing in tie
school last attended, present evidence of in average

4

$
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of B or better in both undergraduate and prior

graduate acsildeSic work and attain,a score of 1,110
on the Verbal. Aptitude and Quantitative Aptitude
Tests of the GraduatelFecZvd Exaninatipn.

Graduate students working toward a degree in '

cceanographv are expected to acquire a'basic back-
ground in all aspects of oceanography and at the
sax time to develop a high level of excellence.in
their chosen'specialt), e g., chemical, physical,
or biological oceanography or some combination of
these An applicant suit elect a tentative area of
specialligtion in oceanography and should have sub-
Stant/Nil undergraduate work in at least one the '

following . biology, chemistry, engineering,
geology, mathematics, meteorology or physics.

All graduate students will Dorsally be expected 44
to have completed mathematics through differential
and integral calculus, an equivalent of one year
o` physics, and one year of chemistry, additional
piNequisites nay be set by the specialty areas
within the department, such as physical chemistry,
advanced applied mathematics, and advanced get:Illog-
ical or biological subjects The student's prior,
training should support the chbsen area of spe-
cializstioi,

The thesis-type Master's program is required in
oceanography Fifty-four quarter

0
s are re-

quired. made up of quarter hours coursework
and nine quarter hours'of thesis The Department
of Oceanography mares no dandatory department-wide
requirement of any foreign.. language for the M.S,
degree. In specific cases, nowever, a student's
advisory committee may require demonstration of
foreign language skills appropriate to tlje student is
specialty.

The department requires that each student pre-
paring for the M.S. degree attain a grade of A or
8 in each of the introductory survey courses.-

The Ph.D. degree in Ocearography is not awarded
upon the completion of any specific number of
coulees or at the end of any specified period.
Candidates must demeinstrate that they Nave mastered
the tieid of oceanography and are capable of doing
independent scholarly h leading to disser-
tation which should be a cottributiob to the sci-
ence of oceanography. A student planning study
toward the Doctor of Philosophy degree in the DE-
partment ff Oceatty3raphy must first be admitted by
the.department egplicitiy for such study.

The candidate for the PtI.D. -degree will usually
take 27 quarter hours of formal coursework in areas

related to his specialty,. in addition to the general
M,S requirements: Under unusual circumstances a
student say be permitted io.vork, toward the Ph.D.

degree without completing the M.S. degrte, but in
that case the M.S. minimum course requirement of
45 quarter hours must,be fulfilled.

An interdepartmotal Oittat; program of study
related to oceanography is offered leading to the
Doctor of Philosophy degree in Geophysical Fluid
Dynamics, The program is supported by the researchch
programs and facilities of the Geophysical Fluid
Dynamics Institute The fields of oceanography,
geology, meteorology and mathematics are included
in this graduate program. Inquiries4Pould be
directed to the program director, Geophysical Fluid
Dynastic' institute, 18 Keen Building, Fiorida,)Slate
University.

4
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The Department of Biological Sciebte has de/el-
oped a marine biology program which Places less
emphasis on the broad interdlaciplinary aspects of
oceanography (physics, mathematics and chemistry)
and more emphasis vn epecisi W4)1414.41 problems
Students Interested in such a program should write
to the associate chairman for c.raduate Studies of
the Department of tiologlyml Science,.Florida State

0.nivtrsity

/

Courses Offered in confection with
grams include

DEPARTIENT OF OCE.,CRAPHY

CYDERGRADATE CAUSES

MIT 1050
00 4651
OCE 1001
OCE 2111
OCE /Oil
OCE )012
OCE 4905r

Air and dater r .luti,n
Pollution 8101.-gy

Elementary Oceanography
Ocean keeourrea
Principles of Oceanography
Marine Climatology
Directed Indt/idJal Study

the above pro-

let hans.isma

GRADUATE COCRSAS

hiological Oceanography

DOT 5425 Marine Phytopiankton Physiological
Ecology ,

5735 Marine Microbiology
5765 Geomicrobiology
5050 Elementary biological Oceanography
562-. Marine Ecoa/stem Dynamics
5634 Deetrdctive 'Sarin Organisms and Their

Environs elmpact

5646 Oceanic Sioge raphy

5650C Estuarine Poi tion
5712 Fishery tiolo v
5720 Mariculture
5)15 Primary Production ,f Agultif

setts

' PCS 5319 Marine Food-dains
PCB 5475 Deep Sea Ecology
PCS 54,51. Deep Sea Ecology Laborat.ry
ZOO 5565 Zooplankton Ecology

ZOO 5845 Estuarine Biology

II. Chemical 0.feano&raphy

OCC 5050 Elementary Chemical Oceanography
OCC 5052 Marine Chemistry -- Inorganic and

Aspects

OCC.5062 Marine Chemistry -- Radioactivity and
Isotopic Aspects

Oa 5315 Marina Chemistry -- Sio-organic Aspects

OCC Ur) Organic Chemistry
OCC 0 Applied Siogeochemistry
OCC 5554 Chemistry of Atmospheric cases
occ 5615r SpeciatPr4lems in Chemical oceanography
OCC 5715r Later Quality Dynamics

Geological Oceanuraphy

MLg

MCS

OCS

OCS

(CS

?CB

ccs
OCS

act
rcs

I

5

Environ.

Physical

111

9CC 5050
OCG 5090r

OGG 5276

gicafetar) o.e,logtcal nceancgraphv

Special Pr,biees in
oceanography

Environments of marine Deposition

IV. Physical oceanography

ZOC 5626
ttal5431

Experimental ea:eanogralk
Introduction to fluid Prnami.

jb

55
a

MAY 6..3..r

MET )3o7

OCP )95A 4
XI' 5953r

.)CP )056

OCP 5163
OCP 5253
OCP X261
OCP 5262
OCP 5271
OCP 5285
OCP 5287
OCP 5293
OCP 5551

I. General

OCE
GCE
OCE
OCE
OCE
OCE
OCE
nCE
OCE
OCE
OCE
STA

5908r

5910r

5939r

5940r

5971r

69)9r
698 Or

8966
8976
9964

9985

595;r,

.4%

Advanced Topics in MydrodYnamdcs
Fluid Dynamics 4..eophysical Applica-

tions
Elementary Physical Oceanography
Special Problems in Physical Oteanoi-

iaphy
Introduction to Physical Oceanography
Ocean .awes
DynzmIcei of Incompressible Flaw

Ocean Circulation
D..namics of the Lpper Ocean

Turb.klenze

Dynamic Ptesfographv
Marine Adrodynamica y

Estuary and Coastline Hydrodynamics
Physics of the Air -Sea Boundary

Directed Individual Study
Supervised Research

Seminar
peS4rvi ed Teaching r

Thesis
Seminar

Dissertation
aster's ComprehensiweExmmination
Master's Thesis Defense
Preliminary Doctoral Examination
Dissertation Defense
Environmental Statistics Seminar

The instin.ictional staff' for the courses listed
above'conalste of the following'

Andreae, meinrat 0., Ph.D.. Assistant Professor.
Chemical Oceanography

Barnett, William Ph D . Assistant Professor.
Chemical Oceanography

Froelich. Philip Ph D , Assistant Profelsor,
Chemical Oceanography

01514eh, Ph.D.. Associate Professor. Physfal
Oceanography

Iverson. Richard L., Ph D . Associate Professor.
Biological Oceanography

KriOnamurti, Ruby. Ph D , Professor, Phyllie
Oceanography

LaRock, Paul A Ph D . Associate Professor.
Biological Oceanography

menzel. R Winston. Ph D.. Professor. Biological
Oceanography

O'Brien, James 3 , Ph D.,.Professor. Meteorology
and Physical Oceanogra*Iya

Staley, Raymond C Ph D Asacciate Proftaor,
Physical Oceanography

Sturges. Wilton. Ph D.. Professor. Physical
OceannrapASy, Chairman

Thistie.-David. Ph.D , Assistant Professor.

ti biological Oceanography
Thompson. Rory, Ph.D.. Brofessor. Physical

Oceanography
Weatherly. Georges 1., Ph D.. Associate Profes-

sor, Physical Oceanography
Winchester. John W Ph D., professoi. Chemical

rkeanogriphor

To Ott1-er information. address /inquiries

to

Admissions Committee1

Department of Oceanography
Florida State Lniveraity

rallah Florida )2)04
(904) A44-4709



DEPARTMLY: OF BIOLOGICAL SCIESCE APB 4.03

4.

4s

Radiation BiologV
APB 4743 ;Water Pollution Biology 3

The Marine Science Program in the Department of -"- BOT 3211 Plant AnatoMY
Biological Science offers coUrsework and degrees at if 3343 Algae, Fungi, Lichens 4
three level* S . M S ard Ph D. Lndergraduate MOT 4.1. Marin& b,tany 4
majors in the Department may opesdalize in marine PCB 30.3 Introduction to Ecology 4
biology after sompleting their lower division re- PCB 3:53 Intrudustior to Anima). Fevelopment
quirement, Seniors and beginning graduate students PCb 361.3 introduction to bvalution
participate in our Saturation Course in Marine Biol- PCb 37.) Lertebrate PhYsiolnity

a
4

ogy which is given tver+ spring qualier at the PCB .023 cell Biology .11 4

Florida State :niversity Marine Laboratory on the PCB 4233 Immunology
Gulf Coast at Turgey Point Students live at the PCb .303 Limnology
marine lab and engage in ,.oursework. research proj- PCb .33 bivgiography 3

ects and field trips full-timk during the quarter PCB Population (1/016g3
The faculty for the ors. consist., of both Florida PCB ..53 Dioswstenatics 4

State Iniversitv personnel as 1411 as invited lec- PCB .713 Cmcparative Animal Physiologyh curers from .tier univeryities -033 NeuroknYsi,Iogy

T-s requirements for tee b S dearer irclu6e the
te folIvwing thirteen ,WArttr of introduc-
tory bic4 gi. 'We , starter tours ,f gen.4.ics.
muarter tears ,f physi 1:1.i. three quarter ,.ours 0'

cologv, three atter ors of evoiuticnars biol7gy,
six luarter 1",urs ,f mari'emati,s. twenty qJariker

ssire ,f ..hemistr cyclic quarter rz.urs of phYSics
ard tw.nty../uarter jr- nf e.ertives in ti,de Depary-
ment ,f b .a. S.ien r

" a an,, r- gNilms permit a broad rargo
..oureewort ard researco- ,pp,rtunities 1.^ the

as Following areas tehavior c.f ari'e organists.
marine ecology. estrarine coral reef biol-
egy. invertebrate rcologY, ic.htSwology. ,rparstive
p/1,11- logy. radiation biolvgv. marine microbiologs
and microbial ec,i-,t, pollution biology. electron
micr,ecopy and Jitraetm.ture of Marine organisms,
sensory physiologi. coelenterats biology, crustaean
biology. tolluesan t1ology, desrel:pmental biology,
marine symbioses and parasitology end marine botany
Irterdlsciplinarr programs exist between the Deptrt-
memt of Biological Science and the Departmanftol
Oceanography, Psychology (Psychobiology Program) and
the Institute of Mulecular Biophysics

M S degree requirements include the following.
at least forty -five quarter hours of graduate degree

work including coursework recommended by the stpident'a
committee and researcaLredit. service as a graduate
assistant in the Indereraduate program. reading
knowledge of one foreign language or graduate level
sttdit in MAthEMAtit., or 'statistics. a comprehensive
extaination and sbmiaaloo of a research thesis,

2 Ph 0 dearer reouiremenza is:_lude the following
reading knowledge ,f two foreign languages,nr ap.

`proved credit in mithematis and.or statistics. ser-
Ivi,e as a graduate assistant in thf undergraduate .

program, ampleti,n ,f the preliminary do,total
examination. la r,,rs of research tredit and.submis-
elon and lefense 4 a ilsserraiion

The following ,..irses are offered in conjunction
with the above prograais

VNVERCRADLATE CO1:RSES (als available to graduate
students)

ZOO 371)
ZOO 420)
ZOO 42)4

ZOO 4251
ZOO 4)4)
ZOO 4)5)
ZOO 451)

comparative Vertebrate Morphplogy
Invertebrate Form and Function ,

Principles of Symbiosis and
Parasitise

General Marine Biology. /
...Biology of Lowtr Vetrtebt,Les

biologv i Higher .erteb ate*
fntroductldn to Animal tghavior

S

4

5

4

,RAD-ATE C. _RSEs talc available t.L selected
...,dergradJate students)

BoT 553;

Boo 5715
5X3A

BoT 6935
BSC 53.0

BS; )3.7

b$C ) 34R

EC< 5CdO
mCB 5155
MSC 6922
PCb 539)

PCB )7i
PCB ) 36

PCB 5931

PCB 5937
PCb 6936
PCB 693B

PSb 5071

PSB 6070
PS!) MO
ZOO 5456
ZOO 5515
ZOO 5932

i00 5935
ZOO 6933
ZOO 6934

biology 3

Plant Tixonomv
Selected Topics In b tan.
Seminar it botany
Pn siol kical Ecology and seta.ior

or Marirr '.,rganisms 4

C cparative Physiology and Bio-
chemistry of ".arire Animals 4

Neurobiology and Cellular Function
of Marine Animals

Application of Diving to Research.

Comparative Microbiology 4

Departmental colloquium
Physiological UologN of Fishes
Comparative Animal Physiology II
kdvanced Neurophvsiology
Selected Topics in Ecology ard

Evolutionaro Biology 1-4
Selected Topics in Physiology 1.4
Seminar in Physiology , 2
Seminar in Ecology and Evolutionary

Biology 2

Selected Topics in Psychobiology 1-4
Current Problem in Psychobiology
Psychobiology Colloquium 1

Ichthyology 4

t.ontemporary Animal Behiyior 5

Selected Topics in MariSe biology 1-4

Selected Topics in Zoology 1-4

Seminar in Marine biology.
Reminer in Zoology 2

4'

2

ire full-time faculty involved in 4e awye
Loirses and the marine science research programs in
the Department of Biological ;.ience are as follows

Abele. Lawrence. Ph D., Miami, gssociate Professor
teidler. Lloyd. Ph.D.. Johns Hopkins. Professor
Easton. Dexter. Ph.D.. Harvard, Professor

Elm, John. Ph.D., Minnesota. Associate Professor
Friedmann, Ph.D . Vienna. Professor
Craziadei Pasquale, Ph Pavia (Italy),

Professor

Greenberg. Michael, Ph D.. Harvard, Professor
Heard, Willies. Ph D . Michigam.Associate

Professor

Her nkind, yilliam, Ph.D.. Miami, Professor
Hof, Kurt, Ph D., Vienna. Associate Professor
Living ton, Robert, Ph D.. Miami, Assoolats

Prof sor

XACIACAI, 'ichard, Ph D . Berkeley, Professor
Schatren, Cr aid. ih D Berkeley, Apeietant

P.rofessor rk



rt. Loge t, Ph D Michigan, Professor

berloff. aniel, PhD Harvard. Professor
Stg g, Donal.. .Ph.D,. Oregon. Asgociate .

'ft...Jr

White, David, Ph.Df, Tufts, Professor
Wiese,. , Ph.R , Tubinlen Professor

s Williams, Theodore. Ph.D.. Princeton. Professor'
target. Rs hi Cornell, Professor

TC, obtain Furth Information. address inquiries

Dr Richard 6.."arisc 1

Associate Cluirman for raduate Studies

Department of Biological cience

Florida State Lniversitv
Tallahassee. Florida 12306\
(904) 644.41021'

Nye

FCLLERTO% COLLEGE

Futierton..callfornla 9261
\\*

Standard laboratory facilities and claasran,ss.
ship time donated IA local instit4tions and govern-
ment agencies and vikits to regional industrial fa-
cilities provide instr4ctlorrel situations

The Fullerton.College 'program in oceanographic
technician training is deslined to prepare entry-.

*level technicians larmarine-Viented operations
The curriculum grants the Assaklate in Arts degree.
en/tiling students to transfer td. senior institution,
to pursue an academic. rather than 4 votatlonal-te,h-

%
laical goal

injeear and summer experiences with )0k1pboard Pr
on-shore work programs provide the student with
actual on- the -lob conditions and credits foi,up tc

tight units.

0

The following courses are offered in conjunctdcn
with the above program.

1 General Biology
25 Marine biology
49A Life Sciences Independent Study

496 Life Sciences Independent Studs
'49C Life Sciences IndependentSto.dv

30 introduction to Ocean Science
32A Oceanographicaterlais and Instrubente

126 Oceanographic Materials and instruments

33 Navigation-Drafting
54 Cooperative Oceanographic Technology
A Trigonometry and Elementary Functions
1 Physical Geology

IL Physical Geology Lab

I 3 Introduction to Chemistry
2A College Physics

2B College Physics
3A College Physics Laboratory

3B College Physics Lablratt:rd
IA General Zoology
It General Zoology

5A Prin,iples of biAogv
56 Priem, fplet cf 11,10g

41A Tccbnical
616 Te(6.11.41 watenatizs

0 Elementar.. P..sict
43 Marin( tlectruni.. in.trumentati,n

To :bt.oi- f4rt-er 1.%t r-ati.-.

11- and Crab?, L...rdinatpr

Oceanographic Frogr.e

Fullerton C 11.ue
321 East eThapean Aven,k

Fullrtu ", calif rota 916;.

T1E "ELArf
tshIngton, D C

'niykrsity offer. -')r.ir'e s..ience criir.ks

its -ain campus I- dortoun I.tasfIlnitton, DX' anJ

at a n4mber of off-carpus fdclftles within ens'.
' reach of Ole 1.niversity

The B4 helor degree in -.earcgr3p,...

is offered by ard:'snder the .lurisdiction

ColAmbian colloq. the liberal art collegc of the
and administered by the collkxe ,f

cereral Studies Aki students are required ts

satisfy requirements for tre

tacb,elor of S.ierce degree In addition. st.e,iaii-

zation An otearography 1t by taZing a min-

i:WI-a of 21 nours in oceanography and additional
,work in biology, chemistry, geology geophvslcc,
1.7:athematic, and physics The\ltAtntl take the

..professionai cairees In ,eanoiga v at tne nff-

campus faciiitlee Student. atOedins these -1.4,es
are expected to rake their awn arrangements for.
transportation The.balance a e taken on-rampv.
full -tine student.. thee[ stUTtnts ;attic/part in

. alt normal Unlieratti activities

3

3

0

,

The following cour.es ere ottered in ,nnlunct n

5 ',with the above prograr
)

1

1

' 1

3

3

3

\ .

tt

ocEA 101
OCEA 1-02

OCEA 11$
()CEA ICA

0CLA 107
oCEA 110

2-43 OCLA 111
5 OCEA 112
3 OCLk 113

OCFA
5 OW 115
3 OCLA 120
3 OCEA 122

?CFA 124

oCEA 130
°CEA 132

57

t0

SavigatLln
Fleeentary 0.reangra;hi I

Elementary ortanographv
Elementary reophy.ict
Phylltal Science Data Anaiv41,
intrnductinn t. Meteorninive
Phis/ al r'ceanosiaph,.

,1-ea4 Sidles Ind ride.

610104MK1 4.eanoxr3 tow
Marine Georhvgl-s
rhem1,a1 ocean,grvhe f

Nesr.,,raph
Coastal hnlngv
The nited rates and the mean
tutrod2cUinn tn the lAw .f the Se 1

Fisher/a.. F5.0.1ntzy and Yanae-ant

Fn.2r..-.3.ents1 influer r, .03flne

Tivan. kes,irces

3

1

3

3

3

4-
3

3

3

3

I

fi

c6.
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CCEA:115, .0(tanographi, Insit,Amentati.,5n
GMT 107 Physitgraph
CART 1119 ClimAtulogv

Sludentsedust ...ropier. Math 31-051 'Aug

9ariatle and Ffost,5 1-F,undaT.L.,ns Physi.

tt., dor src rt-ar

:r

10\,_he instr.. -N1 nal st o' t r ',5 urs.., 1 Istal
5....,y e in 1,4. ..,,,- t 111 +SIT.,
../ .s..

Anders., +. ',..-11 A , , rufk.s,rill ISA tIrtr
Earle.. ',Ansi- 511, eh ,... . 47,,L i ..t Prof e.. ,r1 Al

A
I..e, t .r,r, ct., e .. -
'',, r r- r

*4 rr15 - ..-r f. , , x-. late fr i...., rio.

' r t ..r r
,r11n. ifa''

es. %, ., t

..aii.,.er, -.1 1; ' .. , ''r ', 5-, r51 Z. Li, r.

.4"4 r ol

A

3

r.
1 st 43.1. t and

tt'n 1;.!..W.AN

t r 1-

' egr rst r o..
-ro.e e rd. .5....,;^gt '10.er,
(co t, rr,. %

.111..., et r

L f f %' 1%11 ANLI API_ SkIk%!_f

?%vil 5, '5 ilties tn, le vie hsni
Lab,ratcr, (tilting '-rd vats{ ' onlel. ar Iti,n
tun -r1) siezlfse-'ati,n lab rat rd. wattr treat'selt

lab,rat,r Pa'eriaI5 s. 1,f kat, (47S fatigu.
%Wit-kr syst.m,
puling faciliths (Hi 3' ,, rAX-11. grapf.,-

ics) c5r. "fes,tsvrstar n is , armed ,ut at V.
payli Resear -)evlopnent re.,ter
Carder m.areland and it tie S Corps of fngi-
niters _..asral Engineering Resear,h renter. Fnrt

ilrginta

Tee repartment Livil. mehani,al snd Enrire,h-
Mntal ra 2r;grams of gradoaate study
in hYdramechalcs. rtes marine And coastal .engi-
neerirrg leading t, tte 'taster of Science, Prof..-
atonal and f science degrees Each program
Is arrangea t fit s ttAent's inliutdual needs ond
interests and t,. utilize previvs experience and
backgr,und %This baskgrwed should normally inrIvde
an Lndereaduate fearer IrF erxineering.'tha physical
s. forces, ,r 4n4ied ftathemAficr.

,fulat.er y'rec.... twarled Nagter leAtel

during the pas a, oder.i yele was one

ApSc
ApSc

ApSc
ApSc

ApSc

ApSc

'ATP 4' (4

211 , Aka; ,t1 al 6fethr.de In Engineering I 3

Z12 .4.na1 ,tt,a1 'let..NOdS in Engineering 11 3

213 Analyri,a1 meth.,ds in Engineering 1I/.3
21. Analrri, ii Merhndlt,in Fngineering IV 3

,;'1, Analytial Meth,,de in Ingineerinst V 3

210, Sps4-tal TNpfes in togineering ,

Analrals A i
m

AN*kteiltrOA8111 Offitele itrV(tUrOA

IL
h un,drit I in rgineerfnit p

k k h'91r,1 ering . ,

CL :03
g 20A
LE :NI

3 .
3

ct

Cf .1!
(t

(f

IE :19
rg ,53

rt ,5

.cm

rt. LI>

4

4f

f

y4lir

f III
'.71, 31.

''"F 39k

cc 399

a

509
f.g

tlyen Channel Flow 3

RYdraulic'Structuret'
qesign of Dams 3

Adeancad Hydrology
<.ruundwater and Seepage 3

Failure and Reliability Analysis of
fngimeting Structures

coastal Processes ' 3

Int! 5luction to mean and Coastal

Engineering 3

ha e,...4. and Coastal tngineiring I

Harbor apd coaatal Fngineerine II
,ISperlal Topics in Ceotechnical
8 Englf:eeridg 3

me,:bant,s of Water raves 3
Spe. ial Topics 'f ocean Engineering 3

85draulic mn-deling 3.
k,e4tc* 3

R h 3-3
se4111.entati-,,1 kngIneerink

mkchanics A Alluvial %arrels 3

Advanced Hydraulics
danced Reading and Research 3

Dissertatfrn Research Arranged,,

Phrtical.o,tanograph, 3

Pa dery Process Theory In Engineering )

'erits Analysis r 3

(rl lml ce-.ral Oceanography

4i 215
43 21M

MT 22i

ml 227
4F 231
m!. 27]

41 /91

mE 312

Tteor, of %ibratio^s '

Design of Floating and Submerged
Marine I.ehicles 3

Intermediate Fluid mechanics 3

,isco14, Flow 3

Hydro4vnamica
%.(merical methods in Flipt! mectani:s 3

TrpIct in Fluid mechanics 1)

The,ry TurbJierce 3

The instru,tir'oal staff for the courses lksted
above .,,nsists of the

CIVIL E%6.1%EER1%0

teir. 1.E Ph D , Professor
Mahaoc4, k , Ph D.. Professor
Yang, I % D Sc Professor

SECRASICAilESCISEERING
/---

rarrit, r.A1, Ph D , Associate Professor

Teo obtain !further iniormstion. address inquiries
tr.=

Dr 1 E. FOR
Asaociate Dein

.

School of Engineering and Applied Science
The George wa,hingtom UAivermty
WAshington, D C 20052

''(202) 676-709

1%.

he
I

ano

Sts
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GEORGIA IkSTITUTE OF TECKSOLOCY
Atlanrm, Georgia 30332

ENTER AND
SKI 14STITUTE OF OCEAbOGRAPHY
Skidaway Island, Savannah, Georgia

The Georgia Institute of Technology offers pro-
grameef Marine Science and Engineering at the Marine
Science Center of the Iniyerstty System of Georgia
located on the-north end of Skidaway Island Skids-
way Island comers an area of 12 fhare miles, Includ-
ing highlands. estuaries. and salt marshes. and is
approximately 1$ miles from downtown Savannah It

is connected to the mainland by a bridge arA Cause-
ray The open sea is eight miles away via the Wil-
mington River The Center includes the Iniversity
of CtorgIA's Marine Resource. Center and the Skida-
way Institute of Oceanography, a research facility
of the 4niversity System.

Courses are conducted fn Ike Marine Aesourcea
Center which has four teaching laboratories, a run-
ping seawater labfratory, lecture and conference
rooms offices, two general laboratories, educational
Jahibits, and 12 large aquaria containing examples
Blithe fauna in Georgia crate' waters 47e library,
located in the Skidawav Institute of ncearogrIPhv.
Includes over 7,009 rolumes..350 serials, and has
aceestto the Computer Center =0 the InivKrsIty of
Georgia campus at Athens

A 1. by 32-foot tklat-top boat, p-owered ts twin
outboard motors. anrequipped for hauling shrimp
nets. planaton nets, dredges, etc Is reserved for

instructional purposes Other :niversitr System
boats Include the 7S -Lot Bluefin and the 3A-foot

Morgan I at Stidaway Island, The Georgia Tech

School of Biology maintains 22 -foot .research boat,

the RIV Thurston. at the $aidawav Institute of
Ocianographv

The following degree. are offered

1 M S to BloltiLy with specialization In Marine

Biology

41 Thirtv-three quarter hours of approved
coursework and a nintmum of 17 quarter hours of

thesis
b) completion of 4 thesis based upon original

research
c) A comprehensive written examinatirn and 'a

thesis defense

74

2 M.S _in_Geophysical Selencen with Specialize-
n fa MarineGeonhemistry or Marine Geology

a) Thirty-three quarter huts of approved
coursewnrk and minfte of 17 quartet hmirs of

thesis
b) Completion 4 a thesis based upon origiosi

research

e) A thesis defense

3 Ph D in Geothisiral 'ciente. with tpecializa -

tion in Marine Geochemistry and Marine CeoloAL

a) A program of study including a major area
with no apecified requirement+ and a minor area

of at blot 15 quarter hours
b) Deminstration of proficient," in foreign

language
r) Completion of a dissertation based upon

origfnal eeeee trh. generally (serried out at the

Skidsway Inmritmte
d) A romprohenaive ex:Armtion and s finsl oral

defense of dissertation '

59

tt

The following courses are offered in conjunction

with the above programs Courses followed by sn
asterisk () are offered at the Skidaway Marine '

Science Centet Others are oifferd at the feorgia

Tech canpus in Atlanta Special Topics and Special

Problems courses mar be offered ars both sites 4

4

UNMERCPADLATE Lo4ksES

Blot

Biol

Blot

Biol

Blol

Biol

01o1

Blol

Blot

5111

Geo s
Geo S

Geo 6

3335 General Ecology ' 3

3334 General Ecology Laboratory 1

3350 Invertebrate Zoology 4

3351 Field Invertebrate Zoology I

3352 Marine Invertebrate Zoology 5

4423 Population Biology 3

4..25 marine Population Biology 4

4426 Estuarine Ecology 5

4427 Ichthyology 5

4960-142 Special Problems Arranged

2310 Survey of Oceanography
t 3

.300 IntuductiOa to Physfcal arab'

Chemical Oceanography 3

4301* Applied 0-eantagrapte S

GRADATE COLRSFS

Biel
Blol

Biol

Bfol

Biol

Biol

Geo.S

Geo S

Geo S

6619 Ecological Svstems 3

6422 Special Topics in Ecology 2

462. Sssteme Ecology 3

9023-4-5 Sectnar In Accology 2

8111-2-3-4-5 Special Topics Arranged
8504-5-4 'Special Problems Arranged

4310 PrInr'lliles Is/Physical

Oceanography 3

K310 I Principles of Chemical
Oceanography 3

6764 Ocean Acoustics 3

4

The inttruckonal stafflior the courses listed

above insludesThe following .

BIOLOGY

Benito% Arthur C Ph-D . Associate Professor
Beanhatl, Joseph M.. Ph.D Adjunct Assistant

Prof essots

Gillespie, Ravid 4 Ph D , Director of Education,

marine Science Center and afildAtAn; PISsfesisor

Scott. Donald D , Ph 1 , Adjunct Professor
Tenor., 1(enneth.,Ph 0 g Adjunct Associate

Professor

cytantysical. SClEhCFS

t I

/

/

Atkinson. Larry P . Ph D., Adjunct Associate
Professor

Betk, Kevin C., Ph D , Associate Professor
Blanton. hukson 0 Ph D Adjunct AssoZiate

Professor
tostnty, Anton Ph D Asscclate Professor

Harding. Tames L ,aft! 1 . Adjunct Assiatant
Professor

Lwell. Robert P , Ph 1. Assistant Professor
Maynard. Lafayette, Ph 15.. Adjunct Avoclate

irofellor

Walla,e, I Ph D Adjunct Associate Professor

Windom, Herten I Ph D Associate Professor

To obtain further information, address inquiries

(Please see next page)

I
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Atlanta, i slit

The following degrees are offered-

I Associate of Applied Arts. Ninety-three
ceedit hours including three hours of physical edu.
cation and a major in a technical field.

2 Associate of Science. Ninety-three credit
hours including three hours of physical education
and completinn of a alajor in an approved curriculum.

The.followiAg courses are offered In conjunction
with the above programs

FISHERIES AND GAME MANAGEMENT TECHNOLOGY

First Year lea
,

Mita d r 'LLFGL

n 9s520

Math 195
Cher 100, 101,

10:

Blnl 101. 102.

or

or

Intermediate Algebra

Chemical Science

5

10

111, 112 General Biology or Zoology 10
Biol 121 Introduction to Fisheries 2

1nt rtys Ar;Js 21 1,cated on a Biol 110 'Iotroduotion to Forestry 2
-ill ,

Ak.e3eon 4ri a
ire

1
{Uilt,

.,Iew 4 ,t

t rt/k Harinq Istuar. (ore
t't ..ar r a:t the Irited

Biol 120
Blol 225 or

Fnvir 110

water Resources

Ecology of Man's Environment

3

Sn.t.4), t' ea, 11, 0, can Speed 101 Introdudtlon to Public
-Speaking 3'

54e f,A k spOlerles ani fwe Tee-hni
-Ian pr Are Rive stUdent, the skills
nettled t, err '1,-)d I'd laboratory resesrch

' st..dies in 'is-cries, wildlife ,...Anagrent. water
and r 1);Pf n -1Cr.1

,

re is a ',1r-a re Ave on camp, which drains
imt, =r s r Chehalis kIver s,..stem
A yalua lo skte/. lt* Ls quilted In salmon
rearink pr.le.t, In addlti n to C.ravS Karbor. the
College iistri t inrl.dcs tt.111act Harbor. plus
hundreds ,f iltel,'Ti 'cr.', and sCr;aMa in its wonded
terrain ,wide.b,th study and recreational
Jppurtunjties ,;ay, Narb-,r College Is Involved in

,ntra,tual research prnjects -that mmploy
'student to Ecolpment flbr student use in-
cludes two Et,st,trt Whaler boats and 50 -hp, otnr.
three canoes, 1e,t ',npb,ats. bleipart electrosharker.

.

beach seines. Irlable melt, gill nets. tour salmon
gravel irtcobat,r1, rearing trough*. velticle incu.
baitors IlatinA reading den, and a vast assortment ,

of biNingleal sxmpling desrices. Spceialised water

quality sa7karlina eiuipMent includes etcoic absorp-
tion spectrophntemeter, IR spectrnphotometer. Curb-
idometer. teanamiSsoneter. and several types of
dissolved oxygen, salinity anpH meters. Larger
50-0-!,),r ocean g Wniz yeastls are based through the
10:41 ,,Immerolli and charter boat fleet (a,cfr 400
vessels c,bine,i) at Westport fthe salmon and soon-
to-hr bmom fisting tap ital of the if S. incited 25
sq.1es fusa campus,

(..rays Harbor ffers a technical and professional
degree program 6 Nil two-year Araduats4 receive an
Also, (ales of s lonte degree Technical graduates
find amplorient with various state and federal agen.
Asa and private, industry other students follpwing
the profet.inal track, which Involves taking higher
level science cower*, transfer Wilde year Insti-
tutions In pursuit 4 a bachelot,nf science degree
In fisheries. wildlife stanagement Ad/or environ.
mental sclen.,

60

Electives
PE

Second Year

Engl 101
Ceol 101 or

Ocean 101
Fish 220

Fish 221

Fish 211

Engl 159
Biol 114

Fiah,215
Biol

Electives
PE a

Freshman Composition /

46

Geology or °east:MOW
Chemical Field 6 Laboratory

methods 6

'Biological Field b Labora-
tory Methods

Aquaculture
technical writing
Marine Biology
Fisheries Biology
Game Management

Suggested Electives

Seamanship 3-

Statistical Analyals 5

Introduction to Data
Processing 3

Administration of Justice " S

First Aid and Safety 3

Fish 57
Math 281
DP 100

Police 101
Pe 177

fi

6

3

5

5

5

S

2

Zi

The instructional staff for thp courses listed
above consists of the followings

BIOLOGY

Clothier, Glen, Ph1D., Assistant Professor
Messmer, Louis, M.S., Professor
Robinson, Myles, Ph D., Aasociate Professor
Smith, John, Ph D., Professor

CHEMISTRY

Schermer. Fugete Ph.D.. Professor



FISHERIES

Samuelson, Don, 4 S , ComaIrcial.FISheries Agent

OCEANOGRAPHY

Phipps, lames, Ph D , Professor

To obtain further information, address inquiries

go:

Don Samuelson. Instructor
Fish and Game Management
Crays Harbor College
Aberdeen, Washington 98520
(206) 532-9020, ext 317/318

r'.

CUT COAST COMN1TT COLLEGE
Panama CIty.'Florida 32401

(

Special facilities are housed In the new Division
of Mathematic, and Science Building. The College
borders on a large bay and has two freshwater lakes
on the campus. Two new biology laboratories have
just- been completed Plankton nets, beach nets,
trewls, testing sampling equipment, saltwater aquar-
ium and Marine Technology Boat are avellable for
collecting of spedmen.

The following degrees are offered 4 .

1. Associate of Science in Marine Technology
This is a two -year degree Students have two options
in the sophomore year the physical or the biologi-
cal option. Students are encouraged to obtain prac-
tical field experience through the Cooperative &du-

..
cation courses for credit. Sixty-three semester
hours are required to complete this program -

2 Associate of Arts In Pre-Oceanography This

1 program is intended to be preparation for transfer
to and completion of a four-year program In ocean-
ography. The student is required to take chemistry,
physics. algebra, and trigonometry It Is recoil.-
mended that the student take biology eleftives
Sixty-five sender hours are6required to complete '

' this program

The following courses are offered in conjunction
with the above program.

OCB 201) Marine Biology
OMR 1204 Ecology of the Sea
Or 1203 Marine Laboratory Techniques
(LT IWO Physical Geology
Oct 1001 Fundamentals rf oceanography

MT 1020 Basic Physics
ECM 1120 / Engineering Drawing
ETC 1010 e

D C. Circuits
ETO 2520 *Mechanics /
ETC 1)21 Surveying

4

4

4

1

3

3

4

3

4
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Eli 1020 A.C. Circuits
EIT 2140 ElectEonic Devices
200 1010 qeneral Zoology
POT 1010 General Botany
MC 2010 Microbiology
001 1045 General Chemistry
CHM 1046 General Chemistiy

( 6OTE Asterisk () refers to required courses
in the physical option.)

The instructional deft for the courses listed
above consists of the following-

MATH - SCIENCE DIVISION

4

4

4

4

4

4

4

Brown. W loe, 4 A T., Associate 1..4tessor,

Biology s,

Etheridge. Sandra, MM T , Aesofiate Professor,
'Chemist:IP -

Everett, Hayes L , 4 Ed.. Associate Professor,
Physical Science

Henry. Cordell, Chairman, Meth.Science Division
Masters. Dale R , Assistant Professor, Biology.

TECHNICAL DIVISION

Adams, Harty, 4 5 , AssiStent Professor of
Engineering

Jones, Robert, It A., Chairman
Mass, Charles. B S., Instructor, Electronics
Ram,AJ,MS. Assistant Professor of Drafting

To obtain further information. address inquiries
to

Robert C Jones
Technical Division
Gulf Coast Community College
5230 V. Highway 98
Panama City, Florida 32401

(904) 769-1551, ext. 215

GULF COAST RESEARCH LAbOR4TORT
Ocean Springs. Mississippi )9564

\, The Gulf Coast Research Laboratory (CCRL) is
full-time th facilley iorethe State of Missis-
sippi and offers education and training in the mantis
sciences at both the undergraduate and graduate levels.

*

Located on thecoast g the north central Calf of
Mexico, the laborilory has 45 acres on its main cam-
pus in Ocean Springs, and another 21 acres to Biloxi.
The main campus plant consists of modern well-equipped
experimental laboratories, teaching laboratories.
lecture rooms, living quarters, and maintenanceishopd.
Vine large buildings Ledo( brick, slag/ and masonry
Construction. air-condi;ioned and equipped with diesel
generators for emergency electrical power. There is
dormitory space for 70 students, a sevtaroon faculty

1/4



residence, and a dining .411 that serves three stale
day in summer.

The Laboratory has a permanent full -time staff
of approxlmately 150 people, augmented in summer by
visiting instructors and part-time help.

A fleet of vessels used for research and teaching
includes the 65-foot R/V Gulf Researcher..4atfoot

trawler Hermes, ten power craft having 50 to 210 hp,
engines 1712r7Inging from 17 to 30 Beet long, seven
14-foot skiffs and several aluminum boats under 14
feet A new 90-foot research vessel with berths for
ZO persons, able to work out of port for 15 days or
longer. la under construction

Other tacilirles .0

A research collection cyntsins over 150,000 speci-
mens and over 2,250 species of tropical and subtrop-
ical fish...

A reference library drioted chiefly to the marine
sciences is considered one of the finest on the
morth'central Gulf coast.

The Laboratory operates the Marine Education Gen.
, ter located six miles away in Biloxi. Located in a

small temporary building, the center eventually will
have spiv foc both research and teaching but .cur-
rattly is maintaining exhibits of live and preserved
specimens of plants and animals as a means of pro-
moting interest in and knowledge of coastal zone
life snd habitats

An oyster biology laboratory is located on land
Adjoining the Marine Education Center R h and
teaching related to the cultOre of oysters. clams
snd otherbserIne Invertebrates is'carried on he're.

41
The land in Biloxi also provides a 150-foot dock

with deep water to serve the larger vessels

Research Eulpeent

Sieriens lA eactron microscope, Slee cryostace,
ISM 1110 'computer connected to the Xerox IX computer
at the University of SouthernMississippl LIB ultro-

-,
' tore. atomic absorption spects,photometer, IR spot-

trophotomete'r, two gas chnomAlogrephe for pesticide.
hydrocarbon and organic analysis and equipped with
tntsrface for data computer printout, ultraviolet

spectrophotometer. gesflow Geiger counter; Eelss

e

photomicroscope II, fully-equipped lob-
oratory, total analyzer. salinom bathy-
thermogrsph, specific ion meter, fully-equipped
microbiology laboratory, electrophoresis apparatul,
microfilm reader-printer, Marsh-MtBriney current 1

meter, recorder and probes. nansen bottles with re-
versing thermometers. Graf pen and tablet digitizer,
Warbuig respirometer. digimatic osmometer, Olorid-
ometer, thermostatic aquaria for controlled envfVon4

,4111tnt studies, closed controlled habitats for holding
14ve fish for itxperiment. microcomputer, Zeiss in-
verpecope, refrigerated heavy duty centrifuge, Beck-
man refrigerated uErracentrifuge, Whirlpool portable
dryer, chlorine tarimeter. Ben oxygen analyser,
three syringe pumps. Orion specIfic ion analyzer.
Orlon printer for Ion analyzer, Sartorious balance

(on order/I STD profiler. En launcher; printer for
Sartorius balance, fluorescence spectrophotometer,
and research 0H meters

.

AFFILIATED ISSTITUZIONB

The laboratory Is not a dem..re-granting Institu-
tion but credit for courses completed is transferred
to student's hone Institution.

Educational institutions affiliated with GCRL ere
as follows.

In -Statq

Alcorn State University, Lormen, MS
Belhaven College, Jackson, MS

Delta State University, ClevIniand, MS
Jackson'State University. Ackson, MS
Millsaps College. Jackson, MS
Mississippi Coilege4ainton, MS

IMiesisbippi State Lnlifersity, Mississippi Stare, MS
Mississippi .niversity for Women, Columbus, MS
Mississippi Vsiley State University. Itta Sena. MS
University of Mississippi. University, MS
tnlversity of Mississippi MedlCal Center, Jackson, MS
lnlyersity of Southern Mississippi, Hattiesburg, MS
William CareyCollege, Hattiesburg. MD

Out-of-State 4

Auburn University, Amburn,'AL
Arkansas Tech University, Russellville, AR
Hendrix College. CaN,iay, AR
Berry College, Mount Berry. GA
North Central College, Naperville. IL
tows Ststi'University, Ames, IA.
Wartburg College, Waverly. IA
Wesemar College, tellers, IA
St Joseph's College, Rensselaer, IN
Louisiana State University, Baton Rouge, LA
Louisiana State University MedieB.ACenter, New

Orleans, LA
McNeese State University, EII-i-Charles, LA
Northeast Louisiana University, Monroe. LA
Our Lady of Holy Cross College New Orleans, LA
Southeastern Louisiana Universrty, Hammond, LA
Central Methodist College, Fayette, MO
Northwest Missouri State University, Maryville, MO
Northeast Missouri State University. Kirksville, MO
Southeast Missouri Stste University, Cape Girardsu, MO
STilfewest Missouri State Lniversity, Springfield, MO
Queens College, Charlotte, NC
Jamestown College. Jamestown, ND
Bowling Green State University, Bowling green, OH
Southwestern Oklahoma State Lniversity, Weatherford.

' OK

P terian College, Clinton. SC
Lambu College, Jackson. T4
Memphi State University, ,,,mphis, TN
Middle nnessee State University, Murfreesboro, TN
Southwestern at Memphis, Memphis, TN
Tennessee Technological University. Cookeville, TN
Tennesee'Wesleyan College, Athens, TN
Union University, Jackson."TN
University of Tennessee at Chatisnoogs, Chattanooga.

TN

vereity of Te at Martin, Martin, TN
University of Tennessee at Nash0i4e. Nashville, TN
Southern Methodist University. Dallas, TX
,Texss Luthe'rad College, Seguin, TX
University of Jashington, Seattle., WA
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COURSES OF INSTRUCTION

Some courses are offered only during the *ismer,

ffered the year-round are Instruction and re-
search grams leading to the M.S. and Ph.D. degrees



in such areas as botany, chematry. ecology. fisher=
les biology, microbiology, m/croaLopy, morphology,
parasitology, physiology. uxonomy and zoology
Courses available include.

UNDEICRADUATE ti

ZO 141 Introduction to Marine Zoology

UNDERGRADUATE OR GRADU ATE

BO? 341 Marine Botany
BOT 441 Salt Marsh Plant Ecology
CH 461 Mari Chimistry
CEO 331 Ph ical Marine Geology 3

GEO 332 C osical Mi'rine -Geology 3

M1C 452 rine Microbiology 5

MS 400 S eclat Problems in Marine'Sciente
(undergraduate) Arranged

MS 405 Specia' Topics in Marine Science.

(undergraduate) Arranged

MSE 4)1 Baslc.Techniques In Marine Science
for Teachers 3

Advanced Studies in Marine Science
foe Teachers 3

Introduction to Physical and Chemical
Oceanography 5

Marine Invertebrate Zoology 6

Marlpe Vertebrate ZoolOgy and
Ichthyology 6

Special Problems In Advanced
HiatolOgy 3k

ZO 442 Marine Fisheriet Management
ZO 443 introdUCCOn to the Behlvior and

'Neurobiology of Marine Animals 4

ZO 452 Karine.Ecology 5

ZO 461 Parasites of Marine Animals 6

- ZO 464 rine Aquaculture 6

MSC 4)2

4)1

4

ZZ: 3:2

20 401

GRADUATE

MS 510 Seminar 1

PS 590 Marine Science for Law Students at
the University of Mississippi

MS 700 Special Problems in Uarine Science
(graduate) Arranged

MS 705 Special Topics in Marine Science

(graduate) Arranged
MS 1500 ;Graduate Research In Marine

Science (Master's) Artiiged
MS 900 Graduate R h in Marine

Science,(Doctoef) Arranged

OCt 541 Descriptive Physical Oce4nography 4

ZO 510,,dtlological Electron Micro2Opy I )

ZO 531 Biological Electron Microscopy II 1 r

The instructional staff, resident and visiting,
consists of the following.

Bollard. Buena 5., Ph.D., Professor, Dept of
Biology, Southwejtern Oklahoma State University.,

Bliss. William Joel-, La-, Consultant in Marine
Law, Gulf Coast R h Laboratory

Edwin V., Jr , Ph D , Head, Oyster Biology
'Section, Gulf Coast R h.Laboratory

Channel', R.B.r Ph D,, Professor of Biology.
Vanderbilt University' V

chriotaas. )4 M.S.. Fisheries R h and
Development Section, Gulf toast leselrch
Laboratory

Clibsrn, 7 William, Ph 0 , Professor of Biology.
University of Solthern Mississippi. t

63

6"ok, David W., Ph,D., asietsnt Director for
Administrative and Academic Affairs, Registrar
and Head, Microbiolfgy Section, Gulf Coast
Research Laboratory

Corcoran, Gerald C., M S., Curator, Marine
cation Center, Gulf Coast R h Labor

Dawson, C E., B S ,,Ichthyologist.and Res
Museum .Cuealor, Gulf Coast R La

Demeski, Leo S , Ph.D., Associate Pro
Biological Sciences, University Re

Eleuterius, Charles Head, Phylical
Oceanography SectionNulf Coast R
Laboratory

Eleuterius, Lionel N Ph.D., Head, Botany Sec.-
eion, Gulf Caw Research Laboratory

Gunter, Gordon, Ph D.,Dyector emeritus and
Professor of Zoology: Gulf Coast Research
Laboratory

Hawkins, William F., Ph.D !, Head, Microscopy
Section, Gulf Coast Reaearc1 La'b oratory

Howse, Harold D., Ph D . Director, Gulf Coast
R h Laboratory

Lakstiml, Gadder, Ph D , Physiology Section, Gulf

Coast Reseirch_Laboratory
Lawler, Adrian, PhID , Marine Biologist, Para-

sitology Section, Gulf Coast R h Laboratory
Lytle, Julia S., Ph.D., Head, Environmentgl Chem-

istry Section. Gulf Coaat R h Laboratory-
Lytle, Thomas F., Ph.D, Head, Analytical Cheaistry

Section. Gulf Coast R h Laboratory
McBee, Jame* T , Ph D.. Ecology Section, Gulf

Coast R gh Laboratory
McElwain, Thomas D., Ph,D., Assistant Director

for Fisheries Research and Management, Gull
Coast R Laboratory

00os, Ervin T , P .D , Head, Geology Section,
Gulf Coast Resell ch Laboratory

Overstreet, Robin, P D., qead22L1210101iY Sec-
lion, Gulf Coaat R earch Laborsto

Richardson, Sally L.. h. D., Fisheries R Ih

and Development Sect on, Gulf Coast R
Laboratory

YerokAtaramlah, A., Ph D., Head,,,.Physiolngy Sectioe,

Gulf Coast R h LA oratory
Walker, William WO., Ph D., Microbiology Section,

Gulf Coast Research Laboratory
Woodmansee, Robert A., Ph.D Head; ole y Sec-

tion, Gulf Coast Research Laborator

or

ch

rator

To obtain Arther Information, address inquiries
to

The Director's Room
Gulf Coast .X h La runty
P. O. Box AC
Ocean Springs, Mississippi

4 -
4.

39564

4
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1LA2VARD UNIVERSITY

Cambridge. Massachusetts _02138

The program in oceanographi, education at Harvard
University is prim'arily concerred with the train',ing
of scientists who wish to prepare for careers in-
vbi

0.

ving the, - pursuit of appliasion df knowledge of

modern ocean science atlta zepearch frontiers
theunderlying educational philosoptl is based uponthe

principle th4 such professional oceanographic scr-
'2U/its-must necessarily be thoroughly trained in
one of the basic exact sciences in which oceanography

.

le rooted. while at, the same time made aware of the
,brcadth ..man sciences and the special problems
of d pg with the real natural medium it 18 pre-
dominanti3, a graduate .ucational program with stu-

n dents pursuing the regu rry offered advanced de-
. uses in the basic screp ific departments of the
m Tokiveyity timt with a s ecial oceanic Orientation

P.

The-6altpree8ity molata s d cross-tepartmental Com-
mittee on Oceanography. bu teaching and research in
ocesnodsphy are cprried out irectly in the depart-
ments of the tnisip.ersity devot- to the basic scien-
tific field to which a partitui branch of ocean-
ography is related 'The exten' ye laboratories of
each of the science departments are available and
equipped 021434k, in almost all branches of physics,
engineering and applied physics, applied mathematics.

.

cpemist4, geology and biofogy. Thi.study co1.1141-
tions in the botani 1, zoological gird, geological
museums ere extrenel rich in marine material, and
the librs"ry_facilities re unixcellgd, especially
valuable in these respe_ts the Mu um of Compara-
tive Eoology-

tateasiie computer faci4tIes1 are available at the '
University through the Center for Researeh in Com-
puting Technology, the Office for Infortat.ion Tech=
nology end -vie terminals directly linked to large
computers elsewhere, the National Center for
AtM6spheric Research a oultz. Colorado..

\
Of especial interest to gradua tudents In

physicals oceanography 'and geophysics is the Center
flbr Earth end Planetary Physics, which cl6ns,lats of a

e group of fsculty.drawn from theiDepartments of Ai- ,

tronomr. Geological Sciences, and Physics and the
' Dieisio. nof Applied 4Ciences with common.intelrest

in the applicatiorrof physical and mathematical
. v

,mathods4tollthe intestigation of large-scale natural 's

phenomena of the IpartH and solar systems Geaphy.eAcs,

atmospheric.pbyWN.and oceanography are all repre-
sented in the-Center s& interdisciplinary wofk is

. .
,

encouraged a
.

.. .
as .

Ill fleet of. sea - going ships asd'staff meriellsat.. .

fenced Ili the bfbad aspects of plliticaruitr at
se. Ire available under, the cooperapre FdAStion

' , proiras in oceanography betweenHarverftnd the WObds
BA, Oceanographic Institaion Under .this program,7
qualified soodents registered tor graduate work at
Harmrd it at theWoods Hole Oceanographic Institu-
tion have.scitss as appropriate to courses of lnattruc-

.tion
...

. sales pf staff, anduse of research facilities
. at the other instigation.

4
dibmfahr oCeanOgraphic facilities. and courses of in-

st ction)are available through cooperatfve agree-
scents with the Massachusetts Institute of1Technology.

the Marine Biological Laboratory at WOods.Hcile. the
Bermuda Biological Station for R h, and the

**Massachusetts Department of Conservation (Division,'
of Marine Fpiteries). the U S. Fish and Wildlife Ser-
vice, and other oceanographic institutions.
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The Faculty of the Committee on Oceanography ere'.

Harvard Lniversity adheres to the principle that
the oceanographer should be thoroughly qualified in
one of the classical scientific disciplines. Mis
studies of the phenomena of the ocean proceed asa
specialty within, or as ah extension of, on of

.these fields of learning, As a consequence, there
is no department of oceanography at Harvard, but
members of the Committee on OceanogYaphy will assist
students who wish to prepare themselves for work in ,
this special field At the undergraduate level. the
student is expected to arrange courses within the
framework provided in the usual fields ofconcentra-
tion Graduate students will ordinarily meet the

.requirement for-the-trighTf-degrehin one of the
-existing divisions of the faculty, ha if their prizz
grams .I.eeessarily bridge et/0 or more established

depdrtments, their degrees may be adminlstired by a ''i

joint committee composed of members of the depart-
ments corterned

The following degrees
'

are offered for studies ,in.

1 Biological Ocearogtaphy and Marine Biology
S (or H A.) and PhD in Biology from the Depart-

ment of blologyeand j S (or 4 A ) and Ph D in
Applied Physics or Applied Mathematics from the
Divfslon of Applied Sciences. Master's granted per

'year, four, Ph.D.'s per year, tiro.

2 Chemical OceanograAy and Marine Geochemistry
4 S (or MAO and Ph D- in Applied Silences from
the Division of Applied Sci;epcem. or A 4 and Ph D.
in Geophysics from the Department of Geolggical
Sciences. Master's granted per yeiri. oj, Ph.D's.
granteg7per year, one.

3 4arine Geology and Geoph448. * M and Ph D
in Geolomor Geophysics from the bepartseat of
Geological Sciences. Master's granted per year.
one, Ph D.'s granted ier year, one.

' 4 Physical Oceanography, 1 S (or M A.) in
App,lied Sciences, Ph :0010Appl4ed Physics or Applied
Mathematics from the on of Applied Sciences.

Mathematica from the Committee on
Applied Matheiatics. Fn,p. in Physics from the Depart-..
tent of Physics.' luster's granted per year, three,.
Ph D 's granted per -year. two. , e

Courses directly related to .oceanographic sciences!?

MERGRAAT/GRAptAIE '1'
1" .

% .. . .

tiol lie Biologitaldtcesnography
Biol 123 Reproduction of,Marine Inverte-

brates
a

tiology of Fishes
Biology of Mollusks se

Population and Community Ecology
.

.:Barr 130
iliql 133

Biol 154
Blol 16L Environmenta7.mPhysiology
Earth 4 Planetary

Phybice4102* Introduction to Physical Ocean-
'

. vography
Erk ScL 123 Mechanics of Fluids
.Eng 15ci 171 diem;stry of theAmueous '

Environment
Eng Sci 173 Introduction to Environmental

' Microbiology
Eng Sci 174 ConIcepis snd Methods in Microbial

4 .9 Ecology '6"

Geol 125 Chemical Oceanography
Ceol 147 .7 Physical Sedimentary Processes

Earth 6 Planetary Physics course( are offered in
theiDpision alApplked Sciences . .

4



dpuoutitran

Biol '19

puppu
Biol 255

Biol 256

Biol 260

Population biology Ecology

Nature and Regulation of Marin
Ecoayeuems ,

;Phytoplarliton and Zooplankton
Ecology

Structure and Function of Marine
Invertebrates .

Fluid Dynamics, II
Water Pollutofon Microbiology
Chemical Models of Natural and,

Polluted Waters,

Eng 221

Eng 271
Eng 274

earth 4 Planetary
Physics 203a*

earth S Planetary
Physics 203b*
"/

Earth S Planetary
Physics 212*

Earth S Plincery
Physics 216*

Gaol 252 -

Physics and Chemistry of Atios-
pheres I

The Chemistry of Planetary
Atmospheres

Special Topics in Geophysical
Fluifd Dynamics

Physical iicesnography
edimentary Petrology and Geo-

chemistry

OlfEsrth IS Planetary Physics courses are offered in
tc the Division of Applied Silences

The instructional staff for the courses listed
consists of the following

DEPARTMANT OF BIOLOGY

DEPARTMENT OF GEOLOGICAL SCIENCES ,

Holland, Heinricto D , Ph.D , Professor of Geology
Siever, Raymond.* Ph.D.,.Professor of

To obtain further information, address inquiries
to

o

.1.114b R. Robinson, Chairman

Committee on Oceanography
Hartard University, Pierce Hall
29 Ox{ord Street
Cambridge; Massachusetts 02118

(617) 495-2819

boss, Kenneth J . 'Ph.D;. Professor of Biology, .

Curator in Milacology *
Crompton, A W , Ph.D , Professor of Biology
Fink. William L , Ph D., Assistant Professor of

Biology
,Hastings, J Woodland, A.D., Professor of Biology
Lien, Karel, Ph.D Professor of Ichthyology
McCarthy, James 3 Ph.D., Assistant Professor '

of Alological Oceanography
Sebens. Kenneth P , Ph D., Assistant Professor of

Biololeyc

Tsylor, C Richard, ?heD.. Professor of Biology
Turner, Ruth, Ph D , Professor of Mslacology
Wooblacott, Robert. Ph D,,41sistant Professor

of Invertekrate Biology

DIVISION OFTAPPLIC SCIENCES

Bossert, William K . Ph D Gordon McKay Professor

oflipplied Msthematici.
ButIES, Janes N Ph.D , Gordon McKay Professor of

Applied Chemistry
Carrier. George F.. Ph.D., T. Jefferson Coolidge

Professor of Applied Mathesstics
Fofonoff, Nicholas P.. Ph.D., Gordon McKay Profes-

. sor or the Practice of Physical Ospanography
Lindien, RI,:hard 5 ,ePh.D.. Gordon Mary Professor

of Dynamical Meteorology
Mitchell, Ralph, Ph D.,,Fordon McKay Professor

of Appli'e'O Biology

Robinson. Allan R., Ph.D., ourdon McKay 1:rolletior
, . of Geophysical Fluid Dynamits
. Woisy. Seven C , Ph.D.. Assoaate Professor'o(

'Atmospheric Chemistry
o

A

HIGHLINE CCM:in:Mt COLLEGE
Midway, Washington_ 21011

Highilne Community College offers a two -year
(seven quarter) diving technology program to prepare
students for employment in the offshore oil fields
or in the ocean-related construction industries.
The program4 which leads to the Associate in Applied -

Sciencedegree, utilizes comprehensive training In
the underwater environment to. give the student suf-
ficient tOsoretical and practical educatiOn to obtain
a starting job in the divingrindustry.

A nesof:onstructed diving pier on Puget Sound is 4

owed and operated by the College as an integral
pert of the diving technology program. 'Tesr -round
diving in open water allows the student to gain ex-
perience with contemporary diving helmet*, masks,
gas recirculators, and scuba gear. t

The Wilson Mark LV Deep "tying Syne= Is used for.
training in Diver/Bell lock-outs,and4pransfer under
pressure, mixed-gas and cossole operations, sad
treatment /decompression procedures, In addikion to
instruction in diving, at Tong emphasis is plated on
rigging. seamanship, piloting, ship construction,
salvage principles.tand small boat, handling.

A course. on blasting, with underwater applicgInn,
is taught ue to the level,

are
for state 17as-

ter's,license: Students re required teobtain
Lifesaving and Industrial First Aid certification
es iart of the course. Various engineering, wetding,
comqounications. and science courses are inguied in
the program. ,

Specjal AdmIssion Requirements

Before applying for AUIssio0, students aust look
beyond the glamour and excitement of the program to
the realities of long hours of study, physical exer-

t tionind the potential hazards inherent in the under-.
sea environment. Applicants for the diving technology
program must couple/0 a rigorous series of medial
tests before they'aresdmitted..snd basic scuba cer-
tiiication is a prerequisite for entry
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Thorough screening for the program allows 8 o4x1-
Mao of 45 stud*nta to enroll for the first year and,
of that number, ohly the top 24 are admitted to the
second year. ite risk factor mush` also be considered,
water Is 8 hostile environmeni -- claustrophobia and
temptation to panic are ever present Students are
required to kifiglogalth and accident 'insuranLe and
to plan a 11 ality waiver Minim= age for appli-,
cation is 18,

'
Obtain College application and Diving Technician

7 application from Office of Adhesions Applications
Nall be ac..,epted qe%ember 1 through Apr-f1 1 for the
-following Fall Applicants will be notified of ac-
ceptance or re!ectlon bes/uri,e 1.

t

D1V4. TECHNOLOCY PROGRAM C!.:RRICtl.:4

FRESHMAN YEAR

Fall Quarter

leo

Recommended elftrives
trigr 101, 105. 121: Math 11, 72, 6ritng 75. 145,
Speech 80, 105, MT 175

Cost t

Tuition is S10.20 per creap to a maximum of $102
(S39 60 per gairdit to $396 fur non- residentsfr per
quarter The areaglirs expenses for equipment as
described below

The second ye students 1.41.1 be expected to pur-.
chase specified e ipment which may coat as much ai.
$300 Before any %ibetantlal outlay of cash for, '

equipment will be required, the student will kw* a1/4
received scree exposure to the rigors and deman4 of'
thcprogram and a chAnce to leiin about the career
fic14 The student is measured by the instructors
who will have had an opportunitx,to observe perfor-
mance .0ther costs Include books abbot S60. lab
fees about $56. clothing and equipment about $300.
and other about S10

a

MT 150 Diving Orientation
.4ngr 60 Blueprint Reading
Engr 70 Fundamental,
IT 130 Welding

"garPE 129 Lifesaving

3

3

5

5

2

The InstructiAal staff for the courses listed '

above consists of the follitifIR

Bray, itoOard, ,Instructor, Welding'

it
Winter Quarter

18

,Or

Brown, David, Instructor, Machining

Campbell. Spencer, Instructor, Diving rechAlogy
Maplestone, Robert, Instructor, Engineering Tech -

nology
HT .160 Fundamentals of work Diving 3 Powell. Roger B , PE, Infeructor. Nintering
Epic 120 Construction 5 Tfchnology
Ocean 100 Ocearographv 5 Robertson. Bruce, Instructor, Power Mechanic,
IT 91 Power "echaniCs 4

1)

V
Sprig& Quarter. to.

To ,obtain further information, address inquiries

IT 35 Industrial First Aid
IT 160 Xrchlfring;" Divers

3 ' Admiesiqns Office
glihTlne CoMainfty

Engr. 185 Hydraulics/Pneumatics
-Writ 20 Communications

5

5

Midway, Washington 9.031
(206) 878-1710, ext 361f 18

or.
Summer Quarter

Mauricetialbot
MT 171 Marlinespike Seamanship
NT 181 Helmet Diving 1

4,

2 Program Director
Highline Community Cbllege

to
SOPHOMORE YEAR

Fall rrter

MT _A- Oilfield Working
MT 282 Helmet Diving II 8
MT 283 Lightweight Diving , 8

2

Winter :Quarter

MT 173 Salvage Seamanship
MT 284 Diving Bell Systems
MT 285 Underwater Welding/Cutting

String Quarter

MT In Underwater Blasting
-MT, 286 11nderwater WOrk
MT 287 Mixed Gas Diving

V
-VS

18

2

Midway, Washington 9803i.

a

WMEOLDT STATE UsliVERS/TY
Arcata, California 95521

.
Ttie marine science program at Humboldt State

UntversIty,offerm pStructional and h OpporL
tunities inoceanography, marine fisheries and vari-
ous Ispecte of marine b.Iology The 'proximity of the
school and the.HSU Marine Laboratory to a wtae

2 variety of itarine environments offers the students
amplefield trip opportunity both fgr research and
claim-tee& work The laboratory se:Trinidad, 15 miles
nomth of the main callus, includes lectae room,

l8

. 4

a
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pre' large teaching laboratories. a large research
wet laboratory, graduate researckapaces and a shop.
A modern seawater system and varlbus types of aquaria

`and trays serve the needs of the staff and students.
Research vessels are snartlred to support the marine
,science program. The on-campus facilities include a
fish hatchery, water chepistry and ichthyology labor-

atories, a large fish colIection,'")md.-2oology and
botany classroom* and laboratories. in addition. a

data processing center is available for student use.
Equipment, technical guidance and financial aid are
provided graduate student!' and some

programs on marine sport fisheries cdnduc by the
California Cooperative Fineries !Alit on campus.

College offers the following degrees through

th ools indicated

nuarkeyr Of OCipOCRAPHY

Bachelor of Science In Oceanography Requirements
general education (required and elective course, to
insure cultural breadth in tie humlnities, social
sciences and English and speech), lower division rl-
quirementa in Math. Chemistri. Phydics,,Bloiogy,
Geology, and Statistics, upper division requirement*
(core courses plus L. units,of approved science
sllectIves), and free electives to bring the total
number of units for the 5 S. d4ree to 192 quarter
units.

b I
The following courses are offered in cobjunctIon

with the above program

OCEANOGRAPHY

UNDERGRADUATE COURSES

100

101

102

103

OCN 105
OCN 106

+OCR 110
OCN 115
OCN 116

120

12/S,

I2S

OCN 126
OCR 116

OCX 131
OCN 160
OCR 184
OCN 185
OCN 190
OCN 195
OCN 199

General Oceanography
Biological Oceanography,

Physical Oceanography
Chemical Oceanogiaphy .

Technique%
Geol.:7g 1Oceanography
.Mankdod an Life of the Sea

Celestial iavigation
Marine Sedibentation
Resources of the Sea
Zooplanktdh Eco1o0
ri.ta Probleis
teach and Hearshore Processes
eqntemporary Problems In Mah's Ole

of CIO Marine :Environment.
Marine Radioecology
Environmental Framework of Estuaries
Oceanography Sea nar
Uodeigrapate Seminar
Selected Topicsiin Oceanography
Field Cruise
Directed Study

GRADUATE COURSES

S

S

4

3
4

3

3

S

3

4 *0

'1-1
.3

4

0041 211 Dynamics of Marine Primary Eroduction
1100 260 Geology and DynamiCs of Estuaries

4C1 261 Ecology of Estuarine Organisms

OCEANOGRAPHY .4AW..1(

CrandelI, ge F , Biological Ocean-

\ ography,
HaaA

111:sfeapor

2

3

4

1

1

1.4

1)

Gast, Jac; A., Ph.D , Chemical Oceanography.
Pfbiesso;

Hodgson, Robert I.. Ph.D.. Physical Oceanography,
Associate Professor

Psnuegnat, John E.. Ph.D , Biological Oceanography,
Associate Professor and Department Chairman

Thompson. Robert w.. Ph.Ds. Geological Ocean- ,

ctraphy, Professor or

To obtain further, information. address Inquiries
to:

,

Dr. John E. eequegnat. Chairman
Oceanography Department
Humboldt State University
ArCata, California 95521

FISHERIES DU'ARTYLNT

Bachelor of Science in Fisheries Require-

ments general elication to insure breadth in the

hunan.lties4 social scitnces. English and (speech).
lover division requirements in Math, Chemistry,
Biology. Physics. computer usage, and stitistics,
upper division requirements (core courses Plus 20
units of approved elech/ves), and free electives to
bring the total number of unita for the B S. degree
to 192 quarter units:

2. Master of Sciepce in Fisheries. Requirements.
appropriate undergraduate degree, three specified
courses, required thesis, plus approved graduate
courses to' bring units to 45 quarter units

.

The following courses are offered in copluoCtion

with the above.,programe

FISHERIES 104 .TM
.

MERGRADUATE COURSES

FISH 100 Introduction to Fishery Biology 3

FISH'101

F1SH
FISH

FISH

110

114

FISH 135
MR 143
FISH ISO

16
Introductilto Flehery Biology.

FISH 160
FISA 170A
FISH 1705

\FISH 171
FISH 175
FISH 180
01SH 184
FISH 190
FISH 195
FISH 198

3 FISH 199
4
4'

Icthy /
Practic

ology
r

M

Fish Physiology '

Fisheriii Literature and Retort
Writing 2

Ecology ofllarioe Fishes s 4

Problems in Water Pollution Biology 3

Introduction to Fish Population
Dynamics 3

Principle, of Fisheries Management 3

Fish Culture and Breeding 3

Fish Culture Field and.Laborltory
Fracticum 1

Fish Di Management 3
.Commerd14,1 Fisheries 3

Techniques in Fishery Biology . 3

Fisheries Gear and Instrumentation 2

Selected Topics in Fisheries' 1-4'

Field Problegs in Fisheries 1-4

Senior Ftshetles Seminar I

Directed Study 1-4

GRADUATE COURSES

FISH 240 Early Life HIstory,of Fishes.

` FISH 245 Economically Impatient Invertebrates
- ,
FISH 250 Advanced Fish Population Dynamics
FISH 260 Advanced Principles of Fisheries

Management
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5)

FISH 265
FISH 27!
FISH 290

FISH 295
FISH 258

14
Reservoir Biology and Management 3

Advanced Fish Disease and Pathology. 4

Thesis 1-4

i

Resta ch Problems in Fisheries 1-4

Cradu te Fisheries Seminar / 1

1

FISHERIES fAMTY

Allen, .leorge H., Ph D , Professor and Department
Chairman

Barnhart,-Roger A', PhD Adjunct Professor and
[nit Leader, California Copperative Fisheries
Unit 'a

DeWitt, John, Jr , Ph D , Professor of Fisheries
& akin., David, Ph,D , Assistant Professor of

Fisheries
Kessler, Thad's J , Ph 0 , Adjunct Assistant

Professor, of Fisheries

Hendrickson, Cary, Ph.D., Assistant Professor
of Fisheries

Kerstetter, Ted., Ph D , Professor of Biology
Roelof., Terry D . P15 D , Professokof Fisheries
Van Kirk, Robert R , Ph D , Associate Professor

of Natural Resources
James P , Ph D Professor of Fisheries

To obtain further information. address inquiries
to

Dr. George Allen, Chairmen

Fisheries Department
Humboldt State LaiversitY
Arcata, California 95521

DEPARTMENT OF BIOLOCY

1 A 11 in Biology Requirements general educe-
(requirementa as listed Is the cmtalogpe to, Insure
breadth in the humanities,,social441eqces. English
and speech). lover division recultementa (five sp.e-

cities!, courses). upper division !etfultements (three
specified courses plus option)

2. Master of Arts In Biology Requiremles
bachelor's degree with a major in biology, otany,
zoology or related subject area approved by ;he Oft-.
partment of Biology. mural crdergraduste marlfe
point average of 2.5 or a grs d! Dint average of 3.0
for tha last 90 quar4gr units of credit, completion
of 45 upper division graduate units in biology or
supporting courses approved by the graduate committee.
Including s,misimum of 18 unitroof graduate courses;
a preliminery examination by the graduate committee
to be taken prior to registration for the list 30
unite, sod completion of a total of not lass than
sight or sore ;hen 10 units of 290 sad 219-and a
thesis approved by the graduate committee, e.

3 A B %degree In Botany Requirements ;eneral
education (to insure breadth/In tha humanities,
social *Ciente.. Eng11:h sad speech); lover division
requirements (seven s ailed courses); upper diviw
sion rsquir ts (12 specified courses.. plus eltc-
tives).

, 0
4 A 11 degree in Zoology Requirements general

o ducstlom (tb insure breadth in.the humanities, socleel
o cientps, English and speech}, lover division require-
ments-(11x specified (Qum.), upper division require -f
meant. (rane specified courses)

nY

The fqlicwinK courses are offered in conjunction
with the above programs

'cloud, ioTAsN AND ZOOLNCY

UtiDEPCRADUATE COUSES

Biol

Iliol 142

lot 141

lot 45

Zgol 112

Zoo 113
Zool 143

Marine Biology

Intertidal Ecolbgv
Phitoplankton Physiology
Marine Phycology

Invertebrate Zoology
Invertebrate Zoology
Comparative Physiology

CRADLAT1 CA ISES

Biol 2D0
Bot 200

Zool 200
Zool 242
Zcol 2..

4

and Ecology 3

4

4

4

tected Topics In Biology
Selected Topics in Botany
Selected Topics in Zoology'
Benthio Ecology
Invertebrate Emer?ology

\N".
1-3

1-3

1-4_

' 3

3

The instructional staff for the courses listed

\
above tcnsilts Of the following'

ZPART'ENT OF BIOLOGY

Allen. Ph 0 , AssZeciate Professor 6f
Zoolog, ,

Boyd, Milton, Ph D.. LettLier in BPSlogv
trustee Care, Ph D , Associate Professor Of

Zoology

Deartini. John, Ph , Professor of Zoology
Pout'', Warren. Ph,' Professor of Zooloe-
Rasnuasen, Robert. h.0 , Associate Professor

of Botany
.Yarnell, John, Ph.D , Assistant Professor of

Zoology

To obtain further informseion, address inquiries
to'

Department Head
Department of Biology
Pumboldt State Lniverstty

Arcata, California 95521

THE JOHNS HOPKIS UNIVERSITY
Baltimore, Maryland 21218

4

The program in oceanography in the Department of
Earth and Planetary Sciences at JcAns Hopkins empha-
sizevphyslcal oCeanollrephy, and is closely linked
to the'progrsa In geotOyalcsi fluid dynamics It

also provides opportunities for exploring chemical
oceanography (through the geocheMiatry program
41thin the department; and marine biology (through
the ecology prpgram rifitel the department) The

\ department labotator and shops are In Latrobe
Hal!, and are 'equipped with the general and spe
cielized equipmelt required for oceanographic s



re arch Photogrlphlc. drafting and data reduction
fac sties are available to the students, an exten-
sive nd active Computer Center isaalritAiaed on
iampu

In ad ion. the resources of the Chesapea]ce Bay
Institute. a dIvIsion of.tts Lniverslity engaged in
oceanographic coatract research. are available to
students The C B I research vessels are irked
the Institute's field laboratory in Annapol ,

land. about an hcoglis drive fro= campus. The fleet
includes the 106-Mt .atamaran A v Ridgely Warfield.
Specifically designed fur research in ettu.ar.ina and
coastal waters. as well as several smaller vessels

the Department has an agreement which permits
students to use the facilities of the Sall4ordan
Institution in Washington, D C should this be re-
quired for <heir research

Tht Department accepts candidates for either an
M.A or fh.D program Candidates for the M A. pro-
gram In oceanography must complete a prescribed
program of eoursevork, dcaonstrate a reading knowl-
edge in French. German. or Ruesige..coaptete an
essay based cn original dorm, and pass an oral 'IMAM-
Inatl,n before a committee of the department Candi-
dates for the Ph.D. will take such course. add meet
such reslirements as deemed necessary by their ad-
visory committee, suet satisfy the Department foreign
language requirement. and must pass a comprehensive%
examination before a committee c,f department faculty.
lust pass an oral examination administered by the
Graduate Board of the .niyereity. and must worst an
accept/bit dissertatiJn based xl original research.
A year of residence at t,-,e ..niversic. is required for ih
all advanced degrees.

The Lai/wing courses are Jffrted In conjunction
with the above programs

UNDERGRADLATE COU2SES

77 321 introductory Oceanography
27 125 Trinciple, of ecology
27,334 Quantioutive Methods in Ecology and

PaleobLology
27 355-15i) &Jology and Paleobiology of the

Invertebrates

I

ti

I 4

CRADLATE CCUSES

27 61I-5I2 Physical 4eteor)logy..and Oceanography
127.613 Ocean Waves
27 614 Atmospheric and xeanoxraphic Turbulence
27 611-618 Geophysical Tluk41.4echanice II..
27 62d Estuarial. Oceanography
27,621 _Adivakcsd DYnatOcalNeanography
27.625 Chemical Oceanography
27.618 Thi Ecology of Maack Benthos
27.642 Theoretical ecology
27.649-650 Geophysical Fluid Mechanic,
27.664 Aqueous Geochemistry

:

The instructional staff for the courses listed
above includes

Benton, George S Professor. Dynamical Meteorology
"P-Jacksoe,.Jeresly B C , Associate Professor. Marine

Ecology
Long, Robert R , Professor. Fluid Mechanic.

... Owen M.. Professor. Fluid Mechanics
and Oceanography

.69

Olaon, Peter L., Amfitant Professor.,Geophysical
Fluid Dynamics

Stanley. Steven M , Professor, Paleobtology
Woodin. Sarah A Militant Professor, Marine

,ecology '

To obtain further information, address inquiries
to

! Dr. George W Fisher, Chairman
Department of Earth and Planetary Scieneee
John Hopkins

1

Lnlyersity w

Bait more..Yaryland 21218

LAMAR UNIVERSITY
Beaumont. :ekes 77710

I.

Lamar 4niversiey. through its Deportment of Biol-
ogy, offers laterdiscipliAlory work leading to the
degree of Bachelor of Science in Oceanographic Tech-
nology. with options in Marine Biology, Merin!. Geoi-
ogy, and Ocean Engineering. while nott of the
classroom and laboratory facilities are on the main
campus in Begs oat. the.fleld work is based on a
site in Port Arthur, on Sabtnetake. which is an
excellent example of a coastal or estuarine environ-
ment. Teaching and research laboratories are equipped
for both instructions) wore and student-oriented
projects

Most of the field activity laxelated to coastal
environmental problems and are centered at the 40.000
square foot Pleasure Island facility where geological.
biological and geochemical laboratories are estab-
lished Berthing facilities lie adjacent to the
Pleasure Island laboratory where the 34-foot twin
engined, steel catamaran, 20-foot glass inboard-
outboard, ance23foot twin outboard boats are kept.
S&aller glass boats and aluminum skiffs are alas
available for river and shallow bay collection.

The 34-foot catamaran is rigged fez- shallow water
coring. trawling. and dredging. R h equipment
includes an induction sellnometr.441sanlved oxygen
meter. Elcman curreni,meter, otter anil plankton trawl
.nets, pH meter*. atomic absorption spectrometer.
x-ray diffraction, microscopes and photographic
equipment

The followlpf degree is offered:

B.S. In Oceanographic Technology.
ments for this degree are as follows

."4

The. require-

.

1, Meet general 4niversity degree requirements.
2. Completion of 131-134 ammeter hoprs.

Specialization of'21-28Nsemetter hours in
Biology. Geology, or Engineering option.

Degrees awarded during current, [cadmic year (16).

a
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The followiAg undergraduate courses are offered
In conjunction pith this program.

Bio 243 4Icrottlogy dt
bib 146 Inver Tait iOology 4

Blo 443 LimnoLogy
Blo 445 Kerte Biology
Blo 446 Ecology 4

Blo 449 Protiology 4

Geo 341' Statistics, Dati Processing
Cab 344 General Oceanography 4

Geo 361 Field .ourse 6

Coo 430 Physical Oceanography 3

Geo 433 Geophyte& , 3

Egr 114 Graphid$ 4 1

Egr 230 Statical 3

Egr 233 Ciicuita Lad Fields 3

Egr 234 ThermodananIcs 3

'CE 339 Soils Salience 3

CE 331 Environmental Science 3

FM 331 Momentum transfer 3

LE 438 Instrumentation

Te instructional staff for the various couisqs
include the following.

BIOLOGY

Harrel, Richard CI, Ph D.. Professor
McGraw. J 8 , Ph.D. Professor
Robertson, P.B.. Pb D , Associate 0014essor
gunnels, J C Ph Associate Professor

CEOLCCY

Feinstein, Roberto, A.D.. AssIstamtProfessor
Stevens, J.B , Ph D Associate Professor

. Tennissen. A.G., Ph. Professor

MCcic-fistc -1

DelFlache. A P., D
,

Professor
Morgan. W E., Ph Associate Profeisor

\ :

PHYSICS

7' ?Inc, I , Professor
Shepherd, 3,4 M $ Maxie

To obtlin further information,
Cot

Dr Roger E: Yerick, Dean
College. of dciences

Lamar Onivet;ite "
P. O. box 1 22

Seaumont. texas 77510

I

Is,

Professor 1/4_

dress inquiries

LEHIGH UNIVERSITY
Bethlehem, Pennsylvania 18015

Lehigh tniversity has teaching and research ,
facilities on the main campus at Bethlehem. Penneyl-
yard., and at s marine field station near Stone
Harbor, 'sew Jersey. The principal research facility
is the Center for Marine and -Environmental Studies

at the main campus. including a marine biology lab
oratory. marine geology laboratory. and marine sea-
technical laboratory for ocean engineering research
The off-campus facility. The Wetlands Institute is
equlpped with running salt water system, a Boston
Whaler with outboard motor, and an Inboard skiff
gese,IrCh equipment includes salinometers, spectro-
pho eters, pH meters, microscopes, and btologicat

' samp ing apparatus On campus there is access to
najor items of research equipment through academic
departments and other centers, including, atomic
absorption spectrophotometer, gss chromatography/
mass spectrometer, scanning electron microscope,
electron microprobe, x-ray diffractometer, and sedi-
ment size-analysis Apparatus

ee

The following degrees are offered through the
respective academic departments.

1 11 $ in Biology, specializing in Marine Biology.
2 "I $ in Geological Sciences, specializing in

Marine Geology
3 M.S in Cavil Engineering, special-Jetta in

Oceap Engineering.
4A Ph.D. in Biology. specializing in Marine

Biology.
5. Ph D in Geological Sciences, specializing int

Marine Geology
6. Ph D in Civil Engineering, specializing inn

Ocean Engineering.

The minimum requirements-imr-she master's degre
IncL(de

i. hot less than 30 semester hours of gr
work:

4 'Not less then 18 hours of 400-level rework,
5. Sot less than 18 hours in the major field, of

which-at least 15 hours most be in 400-level courses.
and
, 4, te, thesis or report based on research course
of attillugst three credit hours or no more than six
hours 3(Biolbgy also requires passing depactmtntal
alliyind examination).

The minimum requirement, for the doctorate are.

1. Passing departmental generalamination;
2. Sixty credit hours beyond the racer's degree

/ based on, a program of work formulated. by the candl-
e date and special committee, including research for

dissertation;

3. Orel and written presentation of a dissertation
approved by the candidate's special copmittee. and

4. Passing foreign language proficiency examina-
tion.

In the past academic year there vtrethreeolgrine -

related waster's degrees granted in Bialogy, nd five
in Geological Sciences, two marine - related Ph ..'s

In Biology, and one in Geologlel Sciences.

7

I
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The following marine-related %ourses are offered
In conjunction vith the above programs

UNDERGRADUATE COURSES

8iol 221

61.91 241

61°1.306

614 341
Chem 334
CE - 332

CZ 333

Gaol 63

Gaol 211

Gaol 281
Gaol 315
Phis 366

Undergraduate I aaaaa ch 3

Ecology of wetlands (Ammer) 6

ecology" 3

Biology of Marine Anlialp (sunder)
Chemical Oceanography i 3

Ocean Engineering 3

Ocean Engineering Field Investigi-
Clone

Introduction to Oceanography
Environmental Geology
Geological geseMtch
Coastal Sedimentation
004.111 Physics

ATE COURSES

biol 05 Special Topics In Biology
8iol it7 Biological Research
Biol 4 Biological Resestch.
Biol 417 Marine ecology IF,

Aidi 418 biological OCianography
Biol 441 Marine botany
Biol 442 rine Zooplanktgn
Biol 480 e Science Seminar
CZ .3l Ce ethnical Ocean Engineering
CE 437 Ady .aced Topics in Geotec

n Engineering
CI 439 Ocean gineering Research
Gaol 461 Marine ology

' Gaol 481 Geology i Investigation
Gaol 490 Special opic

Geoleglal Slencesi. as applianta must meet the
requirements of and be accepted by the academic de-
pertnent in vhich they plan to earn an advanced
degree.

.1"

to
To 6taa"fmrAner infornektion, address Lnqulrbes

*

Jame* M. &irks, Director
ter for Marine and Environmental Studior

building 131
Lehigh Lniversity
Bethlehem. Pennsylvania 180I5

1-3

3

3

1-6

1-3

3

3

3

3

3

3

3

ir3 ////
1-6

1-6

1 -64.

The instructional staff for the couraell,liated
above consists of the following.

6IOLOCT Irmi.rpram

Hargreaves, 8 R .Pb D . Assistant Profeasor1

Herman, S S.. Ph , Professor
Hoagland, K Zlaine, Ph D . Assistant Professor
Pritchard. H N Ph.D., Associate Professor

Hughes. H C . Ph D,. Assistant Professoi

CIVIL LNGINZEgM
.0

Richards. A r Ph 0 Pr,femsor ot Ocean Engi-
neering and Oceanography

GEOLOGICAL SCILMCES

Carson. R Ph 0 Associate Professor
tv.eneon. E.S., Ph.D o Associate Prikeilsor

:Parks. J Ph.D. 1 Professor

P6S1C8
ins

Van Sciver. W.J Ph.D.. Professor
A

7

gyospactive,greduate student should commlunIcae
directly Gith the chairman of the actdpnic department
of their choice (Biology, Civil Engineering, or

45.

1,00 ISLAND UhIVERSITY/SOOTHAMPTO% COLLEGE
Southampton, New York 11968

:

The Diyillon o SaturalSciences instructional.
/laboratory and research spac440approxinates 22.800
square feet vhich includes a one-acre cenpus marine
sZatice of 5,800 feet with dockside facilities.
Vessels owned and operated by the divtsion include'
the Shawn. IV. a 38 -folt tvin diesel reaearch ves-
sel vhich is equipped with radar. Loran, recordjng.
fathometer, siesand Cb radio. electrically driven
one-ton capacity hydrographic Ginch with 1,000 feet,
of wire and a small vet laboratory. Additional -

.1rearch vessels include one 34-foot platform outboard
powered veasel. one 30 -foot sea skiff, Sour 19+foot
and three 17feet fibergless ntilft7-icats. These
vessels are equipped vith vinch, davit or A-frame
and fletering wheel, fathoceters, and specialised
sampling and collecting equipment as required for
ahalloy water and estuarine work. Major marine
labor Cory instruments available include three -

channil technician auto-analyser. multichannel '

scintillation spectrophotometer. atomic furnace
abefrption spectrophotometer, amodic *tripper, gas 41114
chromatography apparatus. x-ray crystallography
apparatus, sitinceeter. a sedlnent-sise analyterAI,
and a fluoroneter.

The Bachelor of Scrence In Marine Sclence'la of-
fered iith concentraeloni. in Wological, chemical or
geological ,tea of.stody. All marine science majors
mist take the following couraes as prerequis1tea.
?Lath 106, 201, 202 (college math throughscaltulus).
Physics 201 -202,. and Chepistry 101 -1042,(general).

201 quanritatiue analysis)

All saline sciente majors mustjeke the marline
actence.aequence MS, 309, MS 310, ms 390-1)391-.

All eajota suet select one area of concentration
from'

1. Biological Blo 101 or 1020ind One other
r 101 -105 or Cepi 10. blo 211. Chem 203,

1. two from gio 101. 203, 204. 221 or
3 and two from Blo 2P. 208. 210, 307.
114, 316, 321, 323. or 342

1
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2. Chemicil Chem 1or-J02 ar chem 111-112, 1. ,

203-204, 301 -302, 304, Geol 302; MS.)10

3 Geological. Geol 113-114, 201, 205. 715. one
from 219 or 302, 306, 321, 338

The number of marine science majors grgauatIng in ;
1978-1979 via 75 In -addition to tjae aboveaprograms,

an environmental science major is offered which com-
bine, training In specific diseipl ne and broad ex-
poaurd,to the social science sapec s of environmental
problems

;

The following courses are offer d In conjyrictIon
with the above programs.

.1q07 Meteorology
111 Introduction to Oceanog raphy

222 Fisheriel Biology
10309 /`- Phyalcal Oceanography
310 Chemical Oceanography
311 Primary Productivity

338' Marine Geology
341 Marine Ecology
390 Marine Operations and Research
400 ladependent Study

1

BIOLOGY DEPARTMENT

Blo Ce1131,0Iogy
Blo, 102 Plant biology.
Blo 103 ,Animal biology
Blo 104 Human Biology
Blo 105 71,1A Biology
Blo 201 Marine Phycologv
Blo 703 Lowy. Invertebrates
111, o 204

_

Higher Invertebrates
BI 70
Blo -208 Developmental Biology
Blo 210 Microbiology
Blo 211 Genet Ica

Blo 221 ichthyology
.Blo 307 Endocrinology
Blo 314 Biochemistry
Blo 31.6 Parasitology
Ito 321 Comparative/Physiology
Bp 323 Evolution
lap 342 ''Ethology

CREMI&TRY DEPART14MaT

Chem 101-102 General Chemistry
Chem 111-112 Advanced Genera' Chemlitry
,chas 201 ' quantitative Analmla
Chem 202 Instrumental Analysis
lame. 201-204 Organic Chemistry
Chem 301-302 Physical Chemistry
has 304 Advanced Inorganic Chemistry

0 Oceanography

4
4

4 .

4

4

1 -4

4

4

4

4

r.

4

4

4'

4

4

4

4

4

4"..4

4.4

4,

4

4-4

4-4

"4

CEOLOCT DEPARTMENT
.

.
% I , ,

Gaol- 113 Mineralogy I .4
Geol 114 .

M/neralogy II , 4

Gaol 201 Igneous and Metamorphic Petrdlogy 4

Geol 205 Structural and Field Geology 4

Geo! ;07 Cdistal Protease,' 4

Ciro! 215 Sedimentationt 4

Cool 219 Paleontology 4 4

Geol. 302

Geol
;toll%
Ceol 321

Geol 336

Geochemistry

,Hydrology
Geophysics
Global fectohics
Marine Geology

4

4

4

4

4

One semester iattrnships Cup tot15 .redits, are
available to qualified jyrlors and sertiors%it major
marine LnatitytIO"as on both the East an.ol west coasts

The lastructIonal staff for the courses Listed
---sbove-ermists ccthe followinv

YI2 1111:,/

4 4

BIC=1.001'

%cher. Eduard 3 Ph D., Professor
Haresi)n, Thoma9,1. Ph p . Professor
LIddIe, Larry B.. Ph D Professor
Reisman. Howard 1., Ph.D Associate ProAssor
Serafy, geith.loh As:is:ant Professor
.:Elder, John R , M S.. Professor

CHEMISTRY a

Goldberg, Arthur S , Ph D Associate rrofessor
Siegel. AIvin.%Ph'D Profel4sor

Stern, 0awid A , Ph D , AsAstant Professor

GEOLOGY

Aalsam, Ph

gerkebile, C Alan.
Eastln, Rene, Ph D ,

McCormico.'G Larry.

PHYSICAL GCEANOGRAPHY

to

D Associate .Professor
Ph D.., Professoi

Associate Professor
Ph D., Professor

Posmentler, ErIc, Ph D , Associate Professor

'ro obtain further InformaXIon. address inquiries

Dr.cAlvIn Siegel, Director
Marine Science Program
Squthampton College
Southampton, hew York y968
010 283-4070, ext 164

4IP

LOUISIA.NVTATE UNIVERSITY
Baton Roug.1,oulalant 70803

A
Marine Sciences education at L S. Is focused on

t e study, management and development of marshlands,
estuaries, shallow -voter environments and related"
resources typi9,1 of the coastal. zone. The depart;
mentand cooperizing Lniversity organizations provide
extensive aerial photograph and map coliectIlnaod,
nucleayand computer science facilities, chemical
analysis capabilities, biological and sedimentological

)
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laboratories and stripling. equipment, bcats and skiffs
for nearshore operations. machine shops. p'notogrephic
1.0oratories and librlry facilities.

Field opexatlons In Louisiana are conducted from
Lnlversity-leased facilities near work sites or Iron
those provided through cooperation with the extensive
aarthlsnd refuge system operated by the Louisiana

. Wildlife and Fisheries Commiselon A typical opera-
tions bass may 1(..tude living Once for eight to 10
people and a portable laboratory bteliding Although
larger boats cen be bertnedamt nearby marinas. most
field work is conduLted with boats In the 15 to 24-
koot class,

The Ginter for Wetland Resources at LSt serves as
/the Universitv:s primary agency for research ard

education in the marine.and wetland fields. The
Center was founded in 1970 and it.brought toge0.er
three of the Lniversity's marine- oriented agencies

CoastpiStudies Institute iCSI), Department of marine
Sciences, and'Gffice of Sea Cralt Development Re-
cent additidns are the Laborateiy for wetland Soils
and Sediments and the Coastal Etology Laboratav
In addition to its own education, research, and ad-
visory servece's, the Center is committed to the
encouragement and support activities related to
the wet,larAs.theme throughout the eni,yersitv and
State,

,

"""For more than two decades, OA has conducted
coastal zone research under the auspices of the Geog-
graphy Programs of the Office of Naval Research. Its
research activities are truly international in scope
Sustained by GSR support, the Institute's scientists,
and technicians have amassed operations/ field ex-
perience an five continents and many insular prov-
inces As its ultimate ob;ective. the CSI seeks the
knowledge and methodology needed fur measurement,

and prediction pf coastal ehvironments
around the world. as manifested by :ea-air-lend pro-'
caries and associated morphological. features An
extensive local kogram has developed with LSCS
Support.

The Department of Marine Sciences, created in I

968, has developed masters and doctoral programs for
students interested in involving marine-
related h. technology, resource tilizatton
Ind education. Although a few of the department's
courses Ire open to undergraduates, no baccalaureate
degree program is offered Courses end curricuia In
the department are concerned mainly with the marsh
and shallow water environments of the,loalsiana coast
rather than the 'bloewater' courses stressed else-
where The. academic program is augmented by. a wide
choice of urine- related ..our des taught in other de-
partments of the Calverslty. Several CSI and GSCD
personnel serve as faculty members of the Department
of Marine Sciences

0

The Office or Sea Grant Development ad ministers
funds scanted to the University by the Office of Sea
Grant of the National Oceanic and Atmospheric Admin-
istratiom U.S. Department of Commerce. The Labora-
tory fop Wetland Soils and pediments researches sedi-
ment chemistry/plant relations in natural wetismil
acosy %te.s itch as salt marshes, fresh and brackish
marshes and rumps. and floodplains, and the chemiCal
sand biological behavior of plant nutrients ird toxic
substances In wet/and ecosystems The Coastal Ecology
Laboratory emphasizes study of the emergent properties
of large-scale ecologicai settees, systems that incor-
porate the interaction of geologic. hydrologic, Ind

0...chemical pr In addition'to biologic onec
.d4

6

The following degrees are offered.

1. M.S. in Aire Sciences. In conjunction with
requirements and scheduling specified in the current
issue of the bulletin of the Louisiana State Dniuer-
sits oraduate School the Master of Science degree in
Marine Sciences rsquires

a) A program of study approved by the Depart-
ment chairman and the student's major professor.
Tie program will normally consist of a minimum of
44 hours of graduate-level courses and six hours
of thesis research Courses will include four
core courses and at least four 7000 or 8006 -level
courses. In addition, a proficiency in calculus
is required Electives nay be chose. with the
consent of the student's major professor from
appropriate courses in the Department of Marine
Sciences or other department*

b) Research culminating in the preparation of
an acceptable Master's thesis which Auld demon-
strate the capacity for originality of thought.
research. and facility in organizing material.

O An average grade not lower than g and no
lower than C. in the courses offered for the degree..

d) Passing a final oral examination based ,

largely on the student's area of specialization,
aspiects of his research problem and past course-
work

e) Although a reading knowledge of a foreign
language is not required of a candidate Tor the
"aster s degree, the major professor mayrecom-
mend some exposure to a particular language if a
large body of .foreign-ianguage literature exists
in the candidate's specialty field. In someetpe-
cialty fieldS, recommendations nay be made to
develop the student's proficiency in statistics,
computer sciences, etc rather than in foreign
language.

2 Ph D. Marine Sciences Inn nctiOn with .

requirements and scheduling specified in the current
issue of the Bulletin of the Louisiana State Lniver-
sitl School the Doctor of -Philosophy degree
in marine Sciences requires

A program of study appr6ved by the student's
gobajer professor and advisory committee consisting

(1) at least 46 hours of tours rk beyond the
baccalaureate. (Coursework will, in tide four
core courses plus a minimum of 24 h rs of appro-
p1riate 7000 OT MO-level courses In addition,
the strident must ;elect a minor in another depart-
ment -- or an.interna4 minor approved by the Grad-
yate Council Oectives may be selected from
courses designato complete the sttigmnt's program
of study ) (2) A maximum of 12 hours of
leading to a dissertation in some area ofdmarine
solence

b) An average grade not lower than 6 and no
grade /over than C in the courses offered for the
degree.

A reading krowipdge of at least one language
other than.his wive language. The language is
nor-ally to be Selected from the foiiowing (i)

German, c.r Rustion. (3) French, (4) Spsnish,
t5 Epgiich The candidate's selection should be
based won the abundance of foreign-language sci-

-- entific literature in rile field of specialization. a



d) Pa g a corprehenelve qualifying examina-
tion c eripg the student's scientific background

,and trai ng. coursework. and general capablleies
in the sc entitle field Thlsfexamination should
be taken during the first smellier after the
Master's degree is awarded .

.

.

e) Passing A comprehensive general examination
in a manner that conclusively demonstrates the
student's competence over broad segments of marine
sciences and a high degree'of faailiarity with
current progress in.one or moor minor fields.

f) Passing an oral final examination based on
the dissertation research

,

' The following courant are offered 44 conlunctton
with the above programs

7276 Mathenatical Analysis and Optimization
of Natural Systems

7295 Advanced Topics In Chemical Engineering

DEPARTMENT op CIVIL ENGINEERING

Hydraulic Engineering

4162 Fluid MechAlca
4163 ' Hydraulics
4165' Hydrology
7203 Free Surface Flow
7206 Advanced Hydraulics
7280 Advanced Hydrology

.7240 Optimization Techniques in the Planning,
Design and Operation of Water Re-
sources Systems

/ .

orsotresT or MARINE scmtes 1 ENGINEERING

Environmental Engineering

SCIENCE

4010-4011

4020

4126
4/70
4171

4172
4464

Marine and Wetland Ecology for
Tethers .

3

Introduction t4 Marine Sciences for
Graduate Students 3

Chemical Ocsanograpfly, 3

PhyLcal Oceanegraphy 3

Coastal and Marine Meteorology 3

Estuatine Ecology . 3

Marine Resources Law 1-4

4111

MINEERING

7610 Materials for Marine Environments

DEPARTMENT OF EXPERIMENTAL STATISTICS
4465 Seminard,in Coastal Zone Management 1-4

7010 The Concept. of the Etosys;mmi 3 , 7001 BasicuStatistical Methods
7016 I Coastal and Shallow-water Literature 3 7902 Advanced Statistical Methods.
7028

7120
Numerical Modelling of Ocean Current's 3
introduction to Coastal Models 3

7031 Printiples of Experimental Design

7122 Gravity Waves in Shallow Water 1
712$ Estuarine and Shallow -Water Ocean-

ography , 3

DEPiRTMEN1 or moo SCLV%CE

7127 P Dynamics and Sedisentary Response- 4001 Food Process Engineering
. Features of Coastal Environment* 3 4043 Food Science

7131 Grochemietry'Of Coastal Water, Soils. 4044 Fqod Technology

7132

and Sediments 3

Coastal Physical/Chemical Systems
4070, Food and Drug Laws, Standards, and

Regulations
Analytical Methods 3 '4075 Food Preservation

7142 Coastal Climatology 3 4082 Plant Metabolism
7165 Chemistry andMIcrobiology of Flooded

Soils and Sediment* 2

4086
no

Marine Food Resources and Technology
Advanced FoollAesEarch - Marine F

7210 tors- Process Relationships in Products
Coastal Environments ' , 3 7071 Seminar in Food Science

7241
7246 .

Coastal Ecology 3

coastal and Estuarine Resources 3

7072' Seminar in Food Technology

73111 Marine and Estuarine Plankton 3

7317 Marine Ecology 3 SCHOOL_ OF 'FORESTRY AND WILDLIFE MANAGEMENT
7370

.

Seminar: Theoretical Concepss of
Ecology 2 Wildlife and Fisheries

8000 Masi. Research 1-9 i
8900 Advanced Reading and Literature 4010 Fur Animal Managemell

Research Li nnol6gy
8941

9000

Advanced yield Research (1 -6.

Dissertation Research , 1-9 1g2621

Fundamaptale of P sh Culture
SpeclaY Problems

.
.

. 7021 Advanced eagle Ma age:lent - Waterfowl
io;p . Fish Paraiites and Diseases

DEPARTMENT OF BOTANY ',°7021 Fishery Research Techniques
7022 Water Pollution Biology

4046 Plantqcology 7024
. Spellfisherlea Biology

7065

7066
Mineral Nutrition of Plants
Mineral Nutrition of Plarlts Labers(Lry

7025

7028
MaricultUre
Fisheries Hydr graphy

DEPARTMENT of CHEMICAL ENGINEERING ,' SCHOOL OF GEOSCIENCEg

4104
4102

4294

Transport Since. Momentum Transfer
}Transport $ lene Heat and Mass Transfer

' Icogyrtess Analysis

Geography and Anttiroplogy

1 '

4001 Geography of Louisiana
4013 Meteorology
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4014

401S
4019

4020

4021

4023
4028

4029
7960

CeologY

4031

4164

4042

'4082

7115

7132

71)3

7134

7181

7183

7981

Climatology
MicroclimatoIogy
esiel Photo interpretation I

Ae ill Photo Interpretation 11
All ill Geomorphology
Coast Morphology
The Oce world
Marine a Coastal Resources
Hydroclimatology

Introductory Sedimentology and
Stratigraptic

Deltaic Geology'
Introductory Geophysics
Introductory Geochemistry
Paleoecology
Dynamics of Sedimentation
Sedimentary Petrology of Carbonates
Clay Mineralogy
Oceanographic Geochemistry
Low-Temperature Physical Geochemistry
Seminar' In Geochemistry

DEPARTMENT OF HOME ECONOMICS

4010 Human Nutrition

DEPARTMENT OF MICROBIOLOGY

4161 Microbiology of Ler, Sewage and
Industrial wastes

7020 Electron Microscopy of Biological
Materials

7021 Virology

NUCLEAR

4101

7101

4
SCIENCE C!R

Tracer Methodology for Biological
Sciences

Advanced Tracer Methodology for Biologi-
cal Sciences

7
...,..DtPARMLNT. OF ZOOLOGY

"4 145

4153
.4647

4671
4672

7936
7937

7938

AND PHYSIOLOGY

Ichthyology

An Baal Ecology

Marine Vertebrate Zoology
Marine Invertebrate Zoology,
Marine Invertebrate Zoology.
Seminar in Ecology
Seminar in Ecology'
Seminar in Syitematics, Evolution and

toogeography
7439 Seminar it Systematics, Evolution and

Zoogeography

Part

Part:II

The fac#1ty for instruction and research forLIZolooi
courses in marine - related subjects are

DEPARTMENT 0? MARINE SCIENCES

..

.i.

Bahr, Leonard M.. Jr , Ph.D.( AssociaM Professor
Coleman,4James M., Ph.D.. PrOfessor I
Day. .1411.1 W , Jr., Ph.D.. Associate Professor

;Ford. Tod S . Ph.D , Professor _

Goshen°. S.M.. Ph D . Associate Professor

II°

rt-tis.
roil. R , Ph.D Asktociate Professor

Gosselink, James G ,PA", Chairs:amend Professor
Hs4, Shih-Ang, Ph D , fessor

Knight, H. Cary, J D., Campanile Charities Prof-
essor of Marinm Resources Law

McIntire, William G., Ph D., Professor
Patrick, William H . Jr., Ph.D., Boyd Professor
Roberts, Harry H., Ph.D., Professor
Rouse, L.J Jr.. Ph.D., Associate Professor
Schweitzer, James P., Ed.D., Associate Professor
Stone, Jules H., Ph D., Professor
Turner, R, Eugene, Ph.D., Associate*Professor
Vat Lopik, Jack R., Ph,.D., Professor
Whelan, Thomas III. Ph D., Associate Professor

Part-time '

wiseman, William_ J., Jr., Ph.b.. Associate
Professor

DEPARTMIT OF BIOCHEMISTRY

Allen, R,,'icott, Ph D., Head and Professor
.

DEPARTXF_NT OF CHEMICAL ENGINEER'

Pike, Ralph W.,' Ph.D., Profess r
Wilkins, Bert, Ph.D , Professor

I

DEPARTMENT OF CIVIL ENGINEERING

Sohayda, Joseph N , Ph.D., Associate Professor
1'

DEPARTMENT OF FOOD SCIENCE 111..

Grodiv. RoiliFt M., Ph.1).. Professor
Luizzo; Joan A., Ph.D., Professor
Meyers, Samuel P., Ph.D., Professor
Rao, Ramachandra M.R., Ph.D.. Associate Professor

SCHOOL OF FORESTRY AND WILDLIFE MANAGEMENT

Avault, James W., Ph.D., Professor, Fisheries
Bryan, Charles F., Ph D.. Leader. Cooperative

Fisheries Unit (USDI)
Conner, John V., M.S Assistant Professor,

Fisheries

Gulley, Dudley D., Ph.D., Associate Professor.
Fisheries

Truesdele, Fmk H., Assistant Profeisor,
Fisheries

DEPARTMENT OF GEOGRAPHY AND ANTHROPOLOGY

Muller. Robert A., Ph D., Professor
walker, H.J., Ph.D., Boyd Professor
West. Robert, Ph.D.. Boyd Professor.

DEPARTMENT OF CEOLCCY

Ferrell) Ray E., Ph.D., Associste Professor
Manor, Jeffrey Sip Ph.D., Associate Professor
Moore. Clyde H., Ph.b.. Aiiociate Professor

SCHOOL OF LAW

Knight, H. Gary, J.D:, Campanile Charities Profs
color of Marin; Resources-taw

9
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DEPAITKENT OY MICROBIOLOGY

Asborski, Robert L., Ph D., Asfociate Professor
So4olofsky, Marion D., PK.D., Professo,

DEPARTMENT 07 ZOOLOGY AND PHYSIOLOGY

Corkum. Kenneth C , Ph.D., Chairman and Professor
Fitzsimons, J. Michael, Ph.D., Assistant

Professor
Maier, Albert H., Ph.D., Frofeisor
Stickle, William B., Ph.D.. Assistant Professor

to.
to obtain getther information, address inquiries

Dr. Janes 0 Gosselink, Chairman
Department of Marine Sciences
Louisiana State University
Baton. Rouge, Louisiana 70803

SCHOOL OF FORESTRY AND WILDLIFE 4ANAGEllENT

The School of Forestry and Wildlife Management
has four laboratories on the LS I., campus available

ti for marine and surine-reiated research In the field
of fisheries The School also has access to various
facilities of the Louisiana Wildlife and Fisheries
Commission Most notable is the marine lab at Grand
Terre, Louisiana and the Rockefeller WIldlife.Refuge
at Grand Chenier, Louisiana At Grand Terre the
facility has been vied to study the effects of oil
pollution on shrLao At Roskefe1ie ,00peratLie
research on mariculture is being conducted in some
60 ponds.

The School offers a Master of Science with a major
in fisheries. Fishery courses available for the
M.S. are :laced below Requirements for the 4 S.
degree include 30 semester houra of graduate work,
including six semester hours of Ocelot research.
Tbere are no language requirements, and a minor is

The following courses are offered in conjunction
with the above program:

N

4020 Taxonomy and Ecology of Aquatic Plants
4021 Lisnology
4022 Fundamentals of Fish Culture
4023 Ichthyology
7020 Fish Parasites and Diseases
7021 Fishery Research Techniques
7022 Water Pollution biology
7023 Fisheries Hydrography
7024 . Shellfieharies biology
7025 Mariculture

The University also offers graduate programs in
marine science and ocean law which are described in
the appropriate sections of this publication.

2

3

3

3,

2

2

3

3

3

3

Tha instructional- staff for the courses listed
above consists of the following university snd unit
personnel:

FISHERIES

"moult, Jaess W., Jr.. Ph.D., Professor '

Conner. John V., M.S.. Assistant Professor

\\culley, Dudley D , .1; Ph.D., Associate Professor
truesdale: Frank M , Ph 0., Assistant Professor

COOPERATIVE FISHERIES UNIT

Bryan, Coarles F.. Ph D Unit'Lesder '

Harke, William H , Ph.D., Assistant Lnit LesderM

To obtain further information, address inquirlec+.(
to

Lake L. Glasgow, Assistant Director
School of-Forestry and Wildlife Management
Ldigisiana State University
Baton Rouge, Louisiana 70803

LOUISIANA STATE UNIVERSITY SCHOOL OF LAW

The IOuisiana State Lniversity Lay School gives
particular emphasis to teaching and research in
coastal and marine resources law The proximity
of the state to the northern Gulf of Mexico region,
where' considerable marine resource activity occurs,
encourages interest and expertise in these matters.
LSI; law professors, associates and students are
active in offshore oil and gas issues, mineral and
fishery resahrce management problems, wetlands and
shorelanda boundary Issues, recreation and environ-
mental protection problems, etc. Law. School per-

sonnel work closely with other departments of the
tniversity concerned with coastsi and marine re-
-aoyz.ceaiaaues,-eapeotaLlytshe-4enter.-Cor-Wet.lande---
Resources snd the Department o4u4grine Sciences
An LL.4 (Master orLaws) program with specializa-
tion in Marine Resources Law And policy has been
authorized the taw School, but Got es yet Im-
plemented.

SC1OOL OF LAW

5411 Environmental Legal Problems
5412 Land Use Planning
5414 Marine Resources Law
5416 International Law
5803 Seminar.in Coastalagement

The'Lnivertity also offers graduate program s in
Marine Sciences and Fisheries which are4described
in the appropriate sections of this publication.

_of 1-4

2-4

1.44. .

1.4

The following staff for the courses listed above
consists of the following.

'SCHOOL OF LAW

Bockrath, Joseph T . Assistant ProAresor
Ellis, Frederick W., J 0., Professor, Law
Knight, H. Gary, J.D., Campanile Charities Prof-

essor, Marine Resources Law, F;ofessor,
and Marine Sciences

To obtain further information, address inquiries
to)

90-
76

Professor H Gary Knight
L.S.U. Law Center
Baton Rouge. Louisiana 70803
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MAXIbE EWLW.MENTAL SCIENCES CONSORITUM OF ALABA*
DAUPHIN. ISLAND SEA LAB

Dauphin Wand, Alabama 36523 ,

Tate Marine,Env/ronmeotal Sciences Consortium .a
located at the Dauphin Island So- ad3acent to

Cols. The Consortau... nes a membership of 19
Alabama four-year colleges and universities inciud-

!RP Alabama State University, Montgoners. aubtfrn
Unpersyy. Auburn. eirmingham-sauthern College,
Birmingham, Huntingdon College. Montgromery, 7ac4son-
ville State University. Jacksonville, Livingston
Vmiversity, Livingston. Nubile College. Mobile,
Samford Lniversity, biroingtiam. Spring Hill Collegc,
Mobile, Talladega Culleae, Talladega, Troy State.
University. Troy, Iusketee Institute. Tuskegee Th.
University of Alabama, Lniversity, The triiversity of
Alabama in Birmingham, tniversity Station, Tire Lni-
versity of Alabama In Huntsville. Hantsille,
veraity of Montevallu; Mcnbeeallo. Lniversity of
North 41abama, Florence, Auburn Lniversity. Mont-

gomerr. andl.niversity 0f,South AYabama, 'mail,

Total fa..11.tlea available include tl-e Dauphin
Island Sea Lab, the Point Aux Pins Marsh Lab at
Point Aux Pins, three marine research vesael% and
several skiffs.

The Dauphin laland Sea Lab, consists of 27 b uild-
ings on theatast end of Dauphin Island rbong,thesf
lr a Large instructional building containing well -
equipped research Labs, classrooms and library. a
combinatdoreadministration-recreation building. two
./34-person dormitories, a two-story efficiency
apartment building, a cafeteria, support buildings.
an oceanographic equrpmentlittilding. 13 three-bed-
room houses and a diver tra Ing pool

The Lniversity of Alabama own* thel250-asre marsIlt

lab, tbt,vessal maintenance fac.ility and three die-4101
sal- powered research vessels including the 6S-foot

R/V Rounsefell and several vessels in the 35- to 45-
,foot ties, These facilities are tads Available as ,

a per of the total NESC complex

MESC is a publit non-profit corporation chartered
by the state legislature In 1971 It is not a de-
gree-granting institution, one of it's princisAl func-
tions is to support its schools
mithalecessary marine related ourse oaferangs to
satisfy their degree programs All 19 schools have
at least 4 B S in Biology with emphasis in Marine
Science. Those schools with graduate programs have
marine science-related degrees through the PhD In-.
some cases

During theft year, 115 students attended sum-
er clawa at the Sea Lab.

7.:41

*a
The following list of course ire presently of-

far Ill at the Sea Lab None.of the cotirse are num,
bee a since individual schools have their own number-
ing.systtm.

'benthic Community Structure
Coastal Climatology
Estuarine Science
Marine Vertebrate Zoology
Marine Invertebrye Zoology
Manse Geology
Marine biology
Marine totally

Marine Technical Melhods
Marine Zoogoogrtihy.-

Marik, gtOloge

Marine Ecology
Oceatkologv Jf tt.t, G.kif of Next,

CJastal Ornitholory ,-

Physiologr of afine 'ergarlistaa.

Introduction to Ockanographv
Recent Marine Sedimentati,1
Xesear,7h Jh Spe,ial

Seminal-~

a

lo obta in ',urr'er infor-aticn, address ingutrics-
,to

Caurre CroZtr: aircctors.,

c.ro,irolcentai Scie,,e% Consortium
Dauphin Illatd Sea Lab
Dauphin Island, Alabama 355253'

KAM KARITIrE ACAD4MY
Castine, Maine U0.21

a

Zs Maine Maritime Academy offors courses and
programs which prepare students to become officers
in' the U S.. Mrehant Marine The MO major fields
of study are ;autical Sclenceoor future deck offi-
cers and "amine Engineering for future ingineerinR
officers All students must register in one or she
other or these /wo major fields Those whp complete
the program of ,,our years are awarded a B.S degree
and are eligible to sit for the licenses issued by
the U S. Coast Guhrd for Third Mates or Third Assis-
tant Engineers

r

Studielt body is limited to 500 The Academy
operates a 14.000-ton training yealei,.M State of
Maine, which makes a two-nonth annual cruise in May -'
and June taking the classes that have just completed
their freshman and juraor years Those who complete
thpar sophomore year spend two months training
alroar4 'hips of the U S mercpant Marine.

N$ nor areas Of study are offered in Oceanography
and Ocean Engineefing Sapportlog these programs,
are a 34 -foot research boat, laboratory facilities,

anddvarious anal/ craft and supporting waterfront
facilities and shops '

F*.

numberia graduates receiving 'tate B.S. gegrge
last darer years .has ranged betBeen, 115 and

The
in the

155.

Die I011owll)g cotaxses are offered

NAUTICAL SCIENCE PROFSSSIO;.AL COURSES

Ni-I Deck Indoctrination
Ns-2 'hip Structure
qs-3 Deck Drawing
Ys -4 Stability
ha -5, 0 Meteorolday
s-7. $ rargo
ti's -1O, 11,

12. 13 SelrAIAMP '
t

k

.

(1 '

' , A

. 4 'A

1"

c



Ns-14

Ns-16, 17,
18. 19 Rules of the Road

Ns -20, 21, Communication"

Ns-22 Marlinepike
RNs -30 -37 Navigation

Rules and Regulations

lks

Ns-40 Ship's Businessland 'Industrial Relations
Ns-41 Tanker Operation.
Na-42 TowboatOperetiona

I

MARINE ENGINEERING PROFESSIONAL COURSES

Eg-I

Eg-3
Eg-4

Eg-5

Eg-6

Eg-8

Es-10-12
4-14-15
Eg-17-19
Eg-21-22
Eg-24-.26

Eg-28-29
U-31-33
Eg-34-35
Eg-40
Eg-42
Eg-43
Eg-44
Eg-45

Engineering Fundamentais
Engineering Graphics
Applied Hydraulics
Automation
Steam Engines (Reciprocating)
Engine Safety
Electrical Engineering
Steam Generators
Steam Propulsion
Engineering Lab
Machine Tool Operation"
Nuclear Engineering

DleaeI Engineering
tOrAsszatAanand Air Conditioning
Ship's Businesi-M-Thdustrial Relations
Nuclear Plant Engineering
Technic #1 Writing '

Advancea Electricity
Ship's Operation

OCEANOGRAPHY COURSES

Oc- I Introduction to Oceanography

0c-10 Physical andkeolopcAl. Oceanography
Oc-11 Introduction o Biological and Marine

Life Forms
Ocean Reaearch Vehicles and Equipment
Ecology and Pollution
Ocean Reaearch.

Oc -12

Oc-30
Oc-31

'OCEAN ENGINEERING COURSES

0a-10 . Ocean .Egineering
0e-il OLeen Engineering Summer Laboratory

)t.

OCEANOGRAPHY

Barlqw, John, Ph.D., Professor of Oceanography
and Chairman, Arta and Sciences Department

OCEAN ENGINEERING

Cox, Virgil G., M.Sc., Ocean Engineer, Asaociate
Profe*of

to
To obtain further information, addreaa inquiries

Lcdr. Leonard Tyler
Director of Admissions
Maine Maritime Academy
Cestine, 1Sfiine 04421

THE MARINE SCIENCE CONSORTIUM, INC.
Wallopa Island, Virginia 23337

rt PARTICIPATING INSTITUTIONS

The American University, Washington, D C. '70016
Bloomsburg State College. Bloomsburg, PA 17815
California State College. California, PA 15419
The Catholic University of America, Washington,'

IN D.C. 20017
Catonsville Community College, Catonsville. MD. 21228
Cheyney State College, Cheyney, PA '19319
East Stroudsburg,StateoCollege, Ea, Stroudsburg,

PA 18301

Edinborp State College, Edinboro, P.. 16412

Indiana University of Pennsylvania. Indian', PA 17551 .

Kutztown State College, Kutztown, PA 19530

Millersville State College, Millersville, PA 17551

The Pennsylvania State University, University Park,
PA ) 6802

Rochester Institute of Technology, Rochester,
NY 14623

Shipttensburg State'Corlege, Shippensburg, PA 17527

Slippery Rock sate College, Slippery Ppck, PA 16057

Wear Greater State College, West Chatiter, PA 19380
West Virginia University, Motgenvown, WV 26506

purees in Engineering-Science, include! Statics,

.Thermodynamics, Strength of Materials.
Fluid Mechanica.

The progf6ms liated are supported by appropriate
courses In MathematiLs, Physics, Chemiatry, Slapping
Economics, Admiralty Law, Computer Science.' Trans-
portation, most of which are electives. ,

Program leaders of the four programs iiated are
as follows

NAUTICAL SCIENCE

.higglna, R F., Commander, a s., AssoLiele Proiea-
sor and Chairman'of Department

MARINE ENGINEERING .

Snow, John F., Lieutenant Commander, Amociate
Profesior and Chairmib of Department

-

r.

Each of the participating InstiZutiops otfera
courses in oceanography, for which clattsfoom facili-
ties, Laboratory apace, library and computer support
are evadable on thkvarious cempuies.

'
The Consortium operate" a Fieldatatiomat Wallops

Island Marine Science Center, Wallopa Island, VA,
where more than 200 participants can be Stuommodated

The'peelcal facilities at the center p:)nslats
of leCture rooms, Wet 4n4 dry laboratories, dorm; -
tortes. cafeterias, docking spaces and auxiliary
building'. r

Vemels.owned and operated by the Consortium in-
clude, the R/V Delaware Bay, a 50-foot, low- magnetic



.

ex-mine diving tender Aquipped with radar. Loran.
CSR and VHP radios, several winches, and diving
lockers; the Chincoteague Bay, a 40-foot flat - bottom
monitor for use in shallow waters, tne R/V Laughing
Gull a 28-foot shallow dtaught Aluminum boat foe,
estuarine and bay work.

[Ares are granted only through the participating
inst tione and include B A. and B S in Biology.
Ceologyt Geography, Earth:. Sciences, and M A .M S.,
'.Ed., and-Ph.D degrele.

The fpllowing three-credit courses are dffered ,

during five summer sessions of three weeks each
Student, appi,for admission and )ay board, lodging
sndroperstions fee to the Consortium, after which
they register and pay tuitiol to one of the partici-
pati institutions. Credits may also be transfer-

. red Ob other colleges and universities. /

The.following course are offet&L

.UNDERCRADUATE COURSES N

MS 110 Introduction to Oceanography
MS 211 Field Yethads to Oceanography
MS 212 Navigation
MS 221 Marine Invertebrates
PIS .241 Marine Biology
MS 250 Wetland Ecology
MS 260 Marine Ecology
MS 298A Introduction to Maricultute
MS 298B 'Behavior of Marine Organisms
MS 298C Sailing and Seamanship 41.41m,

MS 2986 Art Workshop-Painting of the Coastal Area
MS 298E The Mammals of Coastal Ecosystems

. MS 298F ',Coastal Vegetation
MS 2980 Tebpical Invertebrates
MS 298H Marine Wildlife Photography
MS 320 Marine Microbiology
MS 331 Chemical Oceanography

Mt 342 Marine Botany '

MS 343 Marine Ichthyology
MS 344 Anatomy of Marinf Chordates
MS 345, Ornitbelogy
MS 362 ,Mari Geology
MS 364 PhysicaP,Oceanography
MS 398 Devefopmentel biology of Marine Organisms
MS 420 Marine Micropaleontology
MS 411 Ecology of Marine Plankton
MS 450 Coastal Geomorphology
MS 457 Marine Geophysics
MS 458 Explora;ion Methods)in Marine Geology

4

GRADUATE COURSES

MS 500 Problems in Marine Science.
MS 516 Oceanoit&fhy (In-Service Teachers)

' MS 530 Coastal Sedimentation
MS 540 Enviionsental Science EducAion

I' MS 555 Ocean Reaources
MS 570 Marine Biology Cruise

For information on three-day pre - college ocean-

ography programs, summer institutes and workehopsy
research cruises, etc please contact the Marine
Science Coneortium.

;

79

6 .
Faculty members teachi/g at the Consortium

include'

BIOLOGICAL OCEANOGRAPHY

Archibald, P A., Ph.D.% Slippery Rock ,State
College

Banta, W.C., Ph.D., The American University
Burley, C R., Ph D., Pennsylvania State Univer-

sity
Champ, M A Ph.D., The American University
-114, S., Ph.D., Milletsville State College
Mamie. L , Ph.D., East Stroudsburg State College
Hays, 11,E. , Ph.D., Shippensburg State College

Henderson, A., D.E4 , Millersville State College
Howard, F.O., Ph.D., Shippenslourg State College
Humpreys, J.0.. Ph.D., Indiana University of

Pennsylvania
Jones, H O., M.S., West Chester State College'
Liegey, P.W., Ph.D., Indiana university of

Pennsylvania
Loeb, M., Ph.D., The American University
Marshall, J.A., Ph.D., West Virginia University
Ostrovsky, D., Ph.D , Millersville State College
Ridinovsky, S.. Ph.D., Millersville State Co'liege
Rhodes, S M.S.. Bloomsburg State College
Taylor, R., Ph.D., Slippery Rock State College
Zegers, D., Ph:D.. Millersville State College

'PHYSICAL' OCEANOGRAPHY

CaraveZto-Hibbert S , 4 S., Catonsville Commun-
ity College

DeSouze, L., Ph.D., Millersville State College
Drexler, W., Ed.D., Shippensburg State College
Ehla4ter J.E...Jr. I A., West Chester State .

College
Cilheany, John.4., Ph.D.. The Catholic University

of America
Hinds, R.X., Ph.D., Slippery Rock State College
Hunt, J.B., Ph.D., The Cathop.cUniversits of

America
Rowell, B.F., Ph.D.. Kutztown State College
Sayre, W.G. Ph.D., Slippery Rock State College
Scharnberger, C.E.. Rh D , Millersville State

College

Skeens, J.M., M S., Catonsville Community College
Ward, N A., Ph.D., Slippery Rock State Collegg
Weloreiser, A.E , Ph.D , Edinboro State College

ENVIRONMENTAL SCIENCE EDUCATION

Chinnis, R.J., Ed.D., The American Univireity

PRE-COLLEGE OCEANOGRAPHY PROGRAM

Andergbn, B li., B S., Marine Science Consortium
Bonner, E , Marine Science Consortium
Cordry, C B.S., Marine Science Consortium
Grimes, E.. 45.S., Marine Science Consortium
Koehler, J., B.S. . Marine Science Consortium
Zimmerman, K.. B.S., Marine Science Consortium

To obtain further information, address inquiries
to'

Dr. K. Surgeon
The Marine ,;cience.Conso rtium.

P. O. box. (6

Wallops Island, Virgi nia 23331
(804) 824-,36

4

4

4
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MA5SACMibETTS 1NSTITVTE uF ThCL.OLOGY

4

Cambridge, Massachusetts 02139

Over the past two decades the Massachusetts Insti-
tute of Technol4gy has developed a wide range of
facilities for basic and applied research related to
the development. of new oceanic knowledge and to the
utilization of the.oceans to meet societal needs
is:addition to the facilities in basic and engineer-
leg research, in the various departments of the in-

stitute." the facilities of the Draper Laboratory as
we 1, as those of tne WOods.liule Oceanographic Insti-

tut pa MOO (available to MIT through the joint
!MIT I Programs in both oceanographic engineering
and litApeanograOry). the following special marine-
orig.:241k facilities are available at the MIT campus.

variablelOesvire Crater tunnel, ship mode] towing
tank, atonftics and vibration laboratory, ship de-
sign' laboratory, research vessel Edgerton, pressure

testing facility. parine.dala systems laboratory,
marine strueterel dynamics laboratory, a stroboscopic
light laboratory and the water resources and hydro-
dynamics laboratory containing over 30,000 square
'feet.devoted to teaching and, research and including
such facilities a* a 100-foot wave channe%, various
chammele f6r sedineCt studies, a coavaI model, basin,
special flumes for variable density experiments, a
special purpose digital computer for experimental
control and data reduction, a special purpose analog
computer for the analygis of random signals. plus
'instrumentation for the laboratory and field measure-
ment of turbulence. wave profile and forces, entrained
sediments, salinity, heat, dissolved4oxygen, 13 0 D ,

etc Large scale digital'computer facilities are
available thruugn tee Ehaneering-Departments and
-the M.1 T. Information Processing Center

The Department cf Ocean Engineering concentrates
on "engineering for the ocean Amvinonment." teeter.

phasizes thvecientific bac(kground 4nd thote engis
neering sciences recessary to applications in the
marine field, as well as engineering fund4Mentals
and their application to a wide spectrum of engi-
neering for modern ocean sciences, peessrexpiora-
tion, ocean transportation, sh12 anct.eaval engi-
neering, and thy utilization arocean,ancl coasts. -

zone resources A flexible curriculum." depart-
mental faculty w..th wide and continuing 'research and
industrial experience, and close faculty.atudent
contact all Contribute to a Sound and effeCtive
education.

0.4

e'

The following Cd0 undergraduate degrees are'04-
fered in the DepArtment of ocean Engineering. c.

\hi

1 B S rh JceL, Engintring. All undergraduate
tudente are required to take'-72 units in the ace-

d is area of humanitlei and so is science. In

addition, 12 units, of biollegy or chemistry subject

matter, 2.. units of physics and,N4 units of calculus
are required Earn student must fulfill the, require-
ment of satisfactorily completing 1.4 units of credit
in a laboratory course All of the foregoing re-
quirement, involve subjects outside the Department
of Ocean Degineeri-Ig The departmental requirements
include <Se following mandatory subjects' Marine
Applied Nechanice, A Survey of Ocean Engineerihi,
AppliceOcean Engineering, Differential Equations.
Dvnamica..)na Linear Se.cte:Ms and Probability

Also 10 units of tuniestricted electives plus at'
last 72 unite of planned electives are required.
At least (me Olahned elecrile subject moat be selected

a

in four out of these nine area?. acou:Ls, design.
41ydrodYnamics, instrumentation, materials and fab-
rication, ocean environment, power and propulsion,
*probability and structures. Degrees awarded in
1979 eight a '

2. B S in Savai Architecture and Marine Engi-
neering, Requirements are the same as for the B,S
in Ocean Engineering except that out of the 72 units
of piannea electives at least one subject must be
selected in each of the following areas design,
vgprodynamits, materials and fabrication, power and
propulsion and structures. Degrees awarded in
1979: seven,

The following graduate degrees are offered by the
Department of, Ocean Engineering.

3 4 5. in Naval Architecture andaarine Engi&
neering. D,4rees awarded in 1979. 10.

M S in Peean Engineering. Degrees awarded
in 1979 five

5" 4 5 in Shipping and Shipbuilding Management
Degrees awarded in 1979, five.

6 4I'S 'without specification Degrees awarded
in 1979 two

Preparation fir these graduate degree programs
usuaily includes an undergraduate degree in a field
of engineering Students with a background in `
physlc4, mathematics or cheOlstry may also be ac-
cepted with the proviso,that they complet0 bane-
ground areas in which they are deficient. For stu-
dents who lack the complete range Of backgro.)nd
requirements the department is prapared to c asider
the M.5. degree without specification.

7. Ocean Engineer. The objective of a program
leading to an engineer degree is a more advanced
level end a broader range of competence in engi-
neering and sclenelp than that required for the
master's degree, but with less emphasis on creative,.
research thaftsthat Characterizing a doctoral pro-
gram. In general terms, the master's degree re-
quires a minimum of one academic year and the engi-
neer degree without a concurrent M.S. degree requires
two academic years leyond a baccalaureate in the .

same field.

The requirements for an engineer} degree are the
satisfactory completion of a program of advanced
study and.relfarch approved by the department. The
minimum program consists of at least 162 subject
units and the completion olion accepteble. t/hesis.
A department may accept a master's thesis df superior
quality for the engineer degree

A program for an engincer degree ordineriiY in-
cUides two 'subjects In th6oarea of economics, indus-
trial management, or political science, and ae ieafft

12 units of comprehensive design, such as Design of
a Waterborne Vehicle or the equivalent. Degrees
awarded in 1979 25.

:8 Doctor of Science. .Degreeq
two.

awarded in 1979.

.

9. Doctor of Philosophy. Degries awarded in
1979 five

A



The basic requitements for a doctorate degree are.
completion of a program of advanced study, including
a two -part general examinttion, and completion and
oral defense 0 a thesis on origigal research. ,

The program of advanced study and fesearch may
he seleieed in any (telt: appruyed by the department
The thesis is in this same' field. The program ofteh
comprises subject areas reaching into several de-
partments If the field requius substantial par-
ticipation by two or more departments, an interde-
partmental faculty committee may be appointed by the
dean of the Graduate School to advise with a grad-
uste registration officer in the administration of
the student's program

' .

CandAdates.for a doctorate are no longer required
to,demdnstrate a proficiency in roreign languages,

0The.tepartment of Ocean Engineering also'offers
a joint'program in oceanographic engineiring with
the Woods Role Oceanographic Institution leading to
the degrees of Ocean Engineer, Ph D., or Sc.D.
awarded jointly by the two institutions Students
in this program choose to specialize inothoss 'areas
of oceanographic engineering related to advancements'
in marine geophysics. geology, oceanography, or
oceanographic instrumentation Requirements for the
joint degrees are similar to those of the correspond-
ing degree awarded by the department above,

The Departmeht of Civil Engineering also offers
marine-related graduate degree programs in civil
engineering The focus of these programs is on.

.coastal prcblems of the marine environment and on
constructed marine facilities.

Preparation for these programs of graduate stud
usually Includes an undergraduate degree in civil,
mechanical orelectrital engineering or oceanography,
but, recognizing the possible need for some sddi-
ti4na.1 work, students`Witb a background in physics,
mathematics, chemistrWand biology may alsolte ac-
cepted The degrees offered, and their requirements
are as follows;

'1 H S in Civil Engineering This requires com-
pletion of an approved program of at least 66 sub-
ject-units, of which 42 onits,must be in "A" sub-
'acts, and the completion of an acceptable thesit.
Degrees awarded in 1979 62.

2. M S. This "unspecified" degree is avaYded is
cases.in which at least 34 units of "A" subjects
plus the thesis sit not from within the Deptirtment -
of civil Engineering. This provides one.mechanfnm
for pursuing interdepartmental fields of interOlts
Degrees awarded in 1979' four.

S

3. Civil Enkineer. Tht "professionardegree.
Civil Engineer, is awarded for completjon of a pro-
gram at a more advanced level and over a broader
range than that for the.master's degree but with
less emphasis on creative research than thst.char-
acterixing doctoral program. The program content

is vorked out by the atudent in consultati with
his faculty advisor but must contain at 1 set 162
subject units plus an acceptable thesis Degrees
herded in 1979: 25. "

1

7

and completion and oral defense of a theslis based
ors original research. Degrees awarded in 1979.

The total doctoral program must Include at,least
150 units of graduate subject units up to half of
which may be specified by the graduate committee in
charge of the candidate's major area of specisilza-
tion. It is for Shia core material that the candi-
date is responsible on the general examination
Doctoral candidates are no longer required to demon-
strate a proficiency in foreign languages. ,

o

The fpilouing courses are otrFl-ecl in conjunction

with the programs of several departments in the
Savor of Engineering 'Each department listed par-
ticipates with WHOI in the joint program In ocean-
ographic engineering

SCHOOL OF ENGINEERING

Department of Civil Engineering

UNDERGRADUATE COURSES

1.071 Analysis of Cncertainty
1.61J Structures and Strategies of

Ecosystems

'ERADUATE COURSES .

k.142

1.143

1.14E

k.148

1.151

1.1-54

1 lAd

161J

1.162
#

1.175
1.S3

1.184'
1.56
1 582

1.584

1.586
1.631
1.632
1.681,

1.69
1.10

. 1.77

4. Sc.D. or Ph.D. in Civil Engineering. The basic
requirements fqr the doctorate art. completion of a
program Of advanced study, inpluding 4 general exam-
ination consisting of a written and an oral portion,

j.

9

12

Numerical Methods of Engineering
Analysis (A) , 9

Mathematical Optimization Tech-
,, niques 1(A) 9

Engineering Systems Analysis (X) 9

Decision Theorifea and social` Reali-
ties in Engineering and Plan-
ning (A) 9

Computer Approaches to Engineering
Problems' 9

Simulation Methods iA) A
Special Studies_in Syst 81-

neering (A) /
Modelling and Knalyais ystems.

Pertsinint to National Develop-
ment (A) e

Analytic Formulation of Engineering
System. (A) 9

Arialysis of Public Systems (A) 9

Applicati6ns of 401tivariate St/ais- ,

tics' AnalyaisT(R) . 9
Applied Random Processes (A) . . I

Advanced Structural Mechanics (A) 9

Structural Reliability (A) . s 9'

Analysis and Design of Shell
Structures (A) t 9

Structural Dynamics (A) A 9

Advanced Hydromechanics I(A) 9
Advanced HydromechanIcs II(A) 9

Experimentsi.Hydromechsnics (A) 6

Waves and Castel Processes (A) o 9

Mechanics of Sediment Transport (A) 6

"ter Quality Control (A) 8
a

12

)

12

Department of Ocean Engineering

eNDAGRADUATE COURSES

.13. 01.

.

(11

J f11

Introduction to Marine.Applied
Mechanics

Marine Applied Mechanics
4,

a

..

' No
f?
12

IP

a



Ji.

e,

.

1..003J Dynamics
.

0.004 Linear Systems .4,0. Random Processes

in Ocean Engineering 12

Hydrostatics 4

water. Air and Interface Vehicles i2 '

The Oceans , 12

Intro4pction to!Structural Mechanics W.
Thermodynamics of Power Systems 12

Dyt%mics of Physical...4nd Social V .

Systems

Coaputer Models of Physical and-
Engimeering Systems I . 12

13.52 Management in Engineering 12

13.700-709 Special Problems in Acean Engineer-
ing Arranged

A Survey of Ocean Engineering ".3

Engineering Internship . ' 6

Industrial Practice in Ocean
Engineerint Arranged

13.79 Applied Ocean Engineering 12

13)901 Ocean Engineering Laboratory I '5

1 .902 Ocean Engineering Laboratory II 6

)

1 97 Introduction Co Technology and Law 11

...6

13 012 Allied Hydrostatics 10

133'99:12j.

13.92

13.94J
RADUATE COURSES

13.021 Marine Hydrodynahics I(A) 12 :3.98.1

13.022 Marine Hydrodynamics II(A) 12

13 03 Advanced Hydromechanics of Ship
19.490)

13

Design (A) 9 13 9492

Hydrofoils and Propellers (A) 12

Boundary Layers (A).. 12

Free S.rtace Hydrodynamics (A) 9

Stabillt l'd Motili,,Control of

rcean .critlea (A) 9

13.09 floopttval Flows (A) . 9

13,111 Structural Mechanics (A) 12

-13.112J Antlysls and Design of Offshore
Structwres,(A) 9

14i:21
122 Shit!, Structural Design (A)

Ship Structures (A) '9

6

1 .123 Advanced Analysis end Design of Oceaa
Engineering Structures (A) . 9

Elastic Analysis of Structures (A)
Advanced Structural Topics (A) '
Structural vechavics in .uclear

Power Technology (A) 12

Materials for Ocean Engineering PI'

Fracture of Structural Materials 6) 9

Welding Engineering (A) s'") 9

Ship Power and Propulsion (A). 12

Thermal Power Systems (A) r 12

Ocean Engineering Power Systlims (A) 6

Analysis OI Techniques for Fabricating
Struitures (A)

Principles of Naval Ship Design (A) 12

PrincOles of Ship Design (A) 12

Methods of Naval Ship-System
Design (A) 9

Projects in Naval Ships Conversion
Design (A) Arrange4.

13.461 Projects in New Construction
' . Naval Ship Design (A) Arranged

13.462 Projects in Ocean Engineering
Systems Design (A) . Arranged

13 48 Offshore Engineering Design (A) 12

13.50 Computer Applications CO Marine
Problems 10

13 61 Network, Scheduling= Routing and
Plarining (A) 9

13.62J Vegineering Systems Anslyeis iA) 9

13.53 Reliability, Availability and )Malt
tainability of SySteMa(A) 9

13.631 Port Planning and Development (A) 12

1 13.011
13.013)

11.014
13.10J

tp.2sJ

13.49

13,51

12

13.13
13,771

13.772

13 65 Production Analysis (A)" 9

13 66 Marine Transportation Economics (A) 9

13 67 Marine Dedision-Making Under

Y'
Uncertainty (A) 9

13.68 Management of Maji Systems (A)
( 13 681J Issues in Transport tion Management

.13 69
(A)

International Shipping (A)
13.710-719 Special Problems in Ocean

Engineering
Marine Data Systems (A)
Introduction to Random Processes'in

Ocean Engineering .(A)
Invention
Advanced Engineering Internship
Entrepreneurship 9

Mechanical Vibration
Principles of Acoustics (A)
Fundamentals of Underwater Sound

Applications (A)
13.85 Ocean and Seabed Acoustics (A)
13.903 Advanced Ocean Engineering Labora-

tory (A) .6
Public Policy and Use of the Sea (A) 9

Ocean Engineering and Law Seminar (A) 9

Resources Management (A) 9

Legal Aspects of Ocean Resoutles and
Systems Management (A) 9

Coastal Zone Management (A) 9
Oceanographic Systems I , 12

Oceanographic Systems II 12

13 994

Marine NIvigatIPn.Iositioning and'
Data Telenetry 0!)

Buoy Engineering 6

13 997 Principles of Oceanographic Instru-
meht Systems I - Yeasureeent
Rlatformq (A} 9

Princ4ples o' Ocearographic instru-
ment Systemi II - Sensors4hcl.
Measurements (A) 12

.13.999J Special Projects'in Oceanographic
Engineering (A) Arranged

13.74J

13.76

13.77J
13.774

13.78
13.801
13.813

13.85

9

9

Arranged
1.2

If

9

6

12

' 12

12

13.04
13,05

13.07

13.08

13.131

13.132

13.14)

13.15J
1..16.5

13.173

13.21
13,26J
13.27
13.39

13.411

13.412
13.431

13:451

9

9

3

12,

13.998

Department of Materials Science and Engineerig

LNDERGRADUATE COURSES

3.7013 Materials for Ocean Engineering 11

GRADUATE COURSES

3.363 Welding Engineering (A)
3.54 Corrosion (A)

A 1,

Department of Mechanical Engineeripg

\-UNDERGRADUATE COURSES
to

9

8

2.131J Environmental Ecology,l 9

2.132J Enviromments1 Ecology II ' 9

2.413 Thermodynamics of Power Systems 12

2 412 Heat Engineering 12

2/54 Heat Transfer 6 '

GRADUATE COURSES

2 032 Advalced Mechanics (A) 12

2.083 Applied Elasi.lcity (A) 12

2..25 Advanced Flu/Pefechanics (A) 12

2.271 Compressible Fluid Mechanics (A) 12

2 275 Turbomachinery Design 12

2 284 Desalination and Water Purification

(A) 12

I
.\

82
)

7



9

2.451.

2.457
2.55,

2.001J
2.621

.Y

Intermediate Thermodynamics (A)
Add anted Thermy4ynamics (A)

Advanced Heat Translii (A)
Thermal Power Systems (Al
Gas Turbines (A)

Department of Electrical Er4ineeafing and
tomputer Science 1

GRADUATE COURSES

6.432.

6.452

605sJ

Stochastic Processed and
Applications (A)

StochastAr Filtering end
Detection (A)

Marine Data Systems '?1,A)

12

12
12

12

12

The instructidhal staff for the courses listed
above consists Of the following

a

DEPARTMENT OF CIVIL BCINEERING.

Christian; Johni! Ph D Associate-Professor
Connor, Jerome, J , Jr , Sc D , Proffssor
Cornell, C: kiii,. Ph.D., Associate Drofessor
de Neufville. Richard L., Pm D., 4sociate

Professor
Gelhar, Lynn W Ph D , Associate PrAessor
Harieman, Donald Sc D Professor
Ippen. Atthur,T ,.Ph.D.. Institute Professor
Manheim, M.L Ph D Professor
Marks, avid H Ph D., Associate Professor
Mei, Chiang C . Ph D,, Associate P essor
Perkins, Frank E , Sc A.ssoci Professor
RoesSit, J. V., St.b . Assbciat rofessor
Roos.'D., .D., Associate Profes
Sussman, J.M., Ph D Associate Pr essor
Vanmarcke. E H , Ph D . Assistant Professor

DEPARTMENT OF OCEAN ENIGINEERINk.

Ablcmitz. 4 A.,'Ph D . Professor of Ocean'
Engineering

Baggeroer, A.B . Sc D Aisociate Professor of
Ocean Engineering and Electrical Engineering

Burke, D V . Jr ,,Ph D.. Associate Professor of
Ocean Engineering

Carmichael, A D.. Ph 1 1/2 Professor of Power
Engineering

Chryssostomidis, D , Ph,D Assoct%te'Professor
of Naval Aeetkitecture

eyer, Ira, PhD, , Head of Department, Professor
of Ocean Engineering

Frankel, E G. Marine Mechanical.Engineer.'
Professor of Marine Systems

Kerwin. J.e.. Ph.D., Professor of Naval
ArchiteCture

a

12

12

12

psaraftrs, H N., Ph D., Assistant Professor of
Marine Systems

Sweeney, J.11 , III. Nay.E., Professor of %aval
Architecture, Professor of Naval ,Scidhce

Misiting),Zirector, Office of Naval Seence
Triantatllou, M.S., Sc D., Assistant Professor.

of'Ocean Engineering,
Vandiver,'"J K Ph.D.. Associate Professor of

Ocean Engineering
VanHouten, R J , Ph D., As>istant Professor of

Ocean Engineering
Kirouchakis, P,C , Ph.D , Assistant Professor

of Pew Engineering
.YeungeR.W. Ph.D , Associate Profes sor of %aval

Architecture

'4

DEPARTMENT OF MATERIALS SCIENCE AND ENGINEERING

.

r Clark. J P , $c D,.. Assi4lant Professor of
em. Materials System

King, T.B., M.D., Professor 'k 1

Masubuchi, N., D tng , Professor of Materials
Science and Ocean Engineering .

4

DEPARTMENT OF ELECTRICAL'ENGLYEERING AND COMPUTEgj
' SCIENCE

. .

Baggeroer,'A B., Sc. D.. Associate Professor of
Electrical Engineering and Ocean Engineering

Edgerton, H.E., Sc D , Professor of Electrical
measuremelp, Emeritus

mcClellan, S H. Ph D. Associate Profeqsor-of
. Electrical Engineering

Oppenheim, A.V., Sc D.. Professor of Electrical
Engtle ring

11?

DEPART 'T OF MECHANICAL ENGINEERING

Crandeal; S.1 , Ph D., Professor of Mechanical
Engineering

Hatsopouiol. GA . Sc D . Senior Lectul of

ThermoOnsmics
Heywood, J.B., Ph.D ,, Associate Professor of

,Yechanictil Engineering

i.ardnet, T.J., Ph b , Associate Professor of
Mechanical EAgineering

Probstein, R.F., Ph.D., Professoir of Mechanical
Enginekring .

phsenow, W M., D Eng.. Professor of Mechanical
Engineers m4 '

Smith. J L.. Sc
Engineering

&min. A,A., Ph D.. Associate, Professor of
Mechanical Engineering

Stickney, FA-. Ph.D.. 13rofessor of Mechanical
Engineering

Wilson, D.C., Ph.D.. ASS-ociate ProfessUrAf
Mechanfeal-Engineering

.

KlIdow, Ph.e., Associate Professor of Ocean'
' nano)? ."

Leehey, P , Ph D ,,Ptofespor of.Appli4d Mi4chanics

Marcus. H.S., D.B.A.: Associate Professor of
Marine Systems

Masubuchi, K....D.Eng.,' Professor of ocean
Engineering

Milgram, J.H., A.D., Professor OA\Naval.
Architecture

Newman, J.N., Sc.D.. ProfessorNof Naval'
'Architecture

Noblesse, F3 Ph.b Assistant professor of Ocean
Engineering

Nyhart, 3,1) , J D Ass2ciate Professor of Ocean
Enginetrfng and Management .

4omes de Oliveira. 1.1.1., h D., AssisteTtlirtafes-'

sor of Ocean Engineering r
. 4 a a,

4

416

D. Professor of Mechanical

To obtain further information, address inquiries
to any of the departments

M.I.T.

Cambridge"Massschusetts 02139

The graduate program in oceanography is conducted
joiqtly by M.I.T. and the Woods Hole Oceanographic
Institution Three departments in the School of
Science at M I.x. those of Earth and Plapetsry
Sciences, Meteorology and Biology -- are involved

..***
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in instruction in physical oceanogiaphy, marine
geology, marine geophysics, rd arine'chemistry and
geochemistry, and biological oceanography' Each
student have primary affiliation with one of the
three department,'

M.I.T. provides instruction inpany fields of
science, engineering and the humanities, as well as

i laboratories, libraries and computer and data pro-
neesimg services, additfbnally, a small research
boat which is used for local observations and for
inotrumentiesting is docked at the M.I.T. facility

'At Lewis Wharf in Boston W.H.O.I brings to the
program a large scienWic staff involved in many
phases of oceanography, along with extensive labora-
tory facilities on shore and a fleet of seagoing
ships devoted to research and instruction Students
may take courses simultaneously at both institutions,
and transportation between the two campuses is pro-
wided. Thesis red-arch nay be undertaken at either
institute, the locations of,the thesis advisor and
the needed facilities usually being the determining
factors.

All M 1 1 doctoral candidates in oceanogr aphy
are considered to be in the joint program and are
awarded a joint degree of Ph.D. or Sc D. in Ocean-
ography. (No distinction is made between the too
aura student may choose whichever seems more appro-
priate to him.) In the first phase of the doctoral
program. Ahe udent prepares himself for the gen-

Y/

eral examinat 7 on in the field of his degree, after
successfulli ,passing this, he enters thesecond
phase, that of thesis research. The successful
defense of a thesis of high quality marks the com-
pletion of the program There were three Ph.D.'s
awarded between June 1978 and February 1919.

The degree of Master of Science is awarded only
by M.I.S. 111.aimum requirements are the dompletion
of an approvtd program of 66 units, of which at
least 42 must be graduate "A" subjects and the pres-
entation of an acceptable thesis. There vas one S.M.
awarded between Lune 1978 and February 1979.

4

All applicants to the,graduate program, should have

a strong background in basic mathematics and physics,
chemistry is required for students of marine chem-
istry and biological oceanography while geology is,
needed for marine geology.

The following courses are offered in,conjunction
with the above programs:

U1DERMADUATE COURSES

12.20J Environmental Chemistry of the Ocean-
Atmosphere SyStem

12:21 Physics of the Ocean

S.

12.83 Marine Geochemistry
12.84 Organic Geochemistry
12.85 pOceanographic Time Series
12 86 General Circulation of the Oceans
12.87 Equatorial Physical Oceanography

The instructional staff for the courses listed
above consists of the following

12

9

9

DEPARTMENT OF.EARTH An PLANETARY SCIENCES

Atwater, Tanya M , Ph.D., Associate Professor
of Marine Geology

Boyle, Edward A , Ph.D., Assistant Professor of
Chemical OteAndkraphy

Ednond, John H , Ph D , Associate Professor of
Chemical Oceanography

Eft:viten, Charles C , Ph.D , Assistant Professor
of Physical Oceanography

'Sclater, John G , Ph.D , Professor of Marine /
Geophysics

Southard, John B., Ph.D , Associate Professor
of Geology

wunsch, Carl I., Ph.D., Cecil and Ida Green
Professor of Physical Oceanography and Head
of the Department

DEPARtMLNT OF MET ()LOGY

Cane, Mark A. Ph D., AssistInt Professor of
Ocelpograp

CharnO, Jule G., Ph D., Sc.D., Alfred P. Sloan
Professor of Meteorology

Mollo-Christensen, Erik, Sc.D., Professor of
Oceanography a

Flierl, Glenn R., Ph.D , Assistant Professor of
Oceanography

DEPARTMENT OF BIOLOGY

9

9

Molt,. Charles E., III, Ph.D., Associate Professor
of Biology

Luria, Salvador D.Sc:. institute Profes-
sor of biology.

Illagasanik, Boris, Ph.D., Head of Department and
Professor of Micrbbiology

Rich, Alexander,'M.D., Professor of Biophysics

"to

Joint Program

To obtain further information, address inquiries

in Oceanography
Massachusetts Institute of Technology,
Roots 54-912

12 Cambridge, Massachusetts
12

GRADUATE
4
COURUI

12.32 Mechanics of Sedimentary Processes ' 12 ,

12.56 Advanced Synar in Plate Tectonics 9

12.12 Oceanic Pet ology
. 9

12,13 introduction to Marine Geology, 12

12.14 Marine Micropaleontology 9
12.75 Marine Se400Sents .11
12.152 Paleomagditism . 9

12.77 Marina Geophysical Data Interpretation 11

12.774 Plants, Animals, and Sediments Arranged
12.80' Marine Chemistry 17.

12.81 waves and Tides "- 12

12 82 Marine Geochemistry of Sediments 12

02139
'

Or, .%

Woods Hole Oceanographic Institution
WoodsHole, Massachusetts 02543

84 -N
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MASSACHUSETTS MARITIME 'ACADEMY.
Buzzards Bay. Massachusetts 02532

The Massachusetts Maritime Academy offers an ac-
credited, four year degree program to gndergraduates
preparing them for licensed service in the U S
Merchant Marine The Academy als?Joffers a summer
progaam of. courses in the cl'aride sciences to other

interested st*dents. The four year program includes
three summers of practical training on board the
Academy's 480-foot training ship Bay State The

summer program is supported by severalbpower boats
used to conduct field trips in the adjacent waters
of the Cape Cod Canal, Buzzards Bay and Cape Cod
Bay. The physical facilities of the Academy include

k, a classroom building; administrative offices, lab-
oratories in the physical sciences, engineering, and
marine sciences, dormitories accommodating 800 stu-
dents, a library of 50.000 volumes, gyarkalum., din-
'lag hall and a computer center with seven terminals
tested into a central Computer servicing the Massa-

Chusett* State College System

The ollcwing degrees are offered

1. 8

Third V

5, in Marine Transportation leading to a
teLicehse.

Humani les
Social sciences
Basic iences
Naval Science*
Maine Engineering Science
Nautical Science (Major)
Electlya
Sea Terms (Three two-month cruises)

Sixty-seven degrees granted June 1979

9

14

26

6

2

63
11

24

155

2 8 S in Marine Edganeering leading to Third
Assistant Engineer's License.

Humanities 9

Social Sciences 10

Basic Sciences 31

Naval Science*
Nautical Science 6

Marine Engineering Sclenceajor) 61

Electives . 11

Sea Term (Three twomonth.Bruista) 24

158

One Hundred Twenty-three

UNDERGRADUATE COURSES

degrees granted June 1979.

Cargo Ti
`4../

' Naval Architecture
Naval Architectute
MarEng 1

II

641

635
644

711

Steam 721

Steam II 722

Steam ill 723

ElectrA)I 731

Ilectr 14 732

Diesel I 735

DieselII 743

Oceanog I 223

Oceanog It 2301

Oceanog III 2302
VIP

OcEng I 7741

OcEng II 7742

OcEng IV 7751

OcEng V 7752

Flah I 6631

Fish II . 6632

Fish III 6641

Fish IV 6642

Marine Transportation 611 Seamanship 4

Advanced Seamanship 621
"tic

anCed Seamanship 4

Meteorology 622 Meteorologt 3

Navig. I 623 Nautical Astronomy 4

Navig. II 631 Celestial Navigation 4
Navig. III 633 Celestial Navigation 4
Navig. IV 642 Celestial Navigation 4'
RU/61 I 632 Inland and Pilots

Rules of the Road 3 "

RuR4 II 643 International Rules
of the Road 3

Cargo I 634 Ship's Cargo
Handling 4

* Qualification for Naval Research Commission

41,

Ship's Cargo
Handling 4

Ship Codstruction 3

Stability and Trim 3

Introduction to Marine

Engineering 2

Marine Boilers 3

Marine Auxiliaries 4

Marine Turbines 3

Marine Electrical
Engineering 4

Marine Electrical
Engineering 4

Marine Diesel
Engineering 4

Marine Diesel
Engineering 4

Introduction to
Oceanography 2

Physical and Chemical
Oceanography 3

Geological and Biel-
ogical Oceanog. 3

Marine Hydrodynamics 3
Ocean Engineering

Structures 3

Marine Resources 3

Ocean Engineering
Instrumentation
and ReseIrch 2

Commercial 4sh-
eries,,Techniques 3

Fisheries Ecology, 3

Ichthyology
3

Fishexies Research 2

SUMMER MARINE SCIENCES COURSES

Marine Science 050

Marine Science 155

Marine Science 445
Marine Science 446

Marine Science 447

Marine Science 448

Marine Science 450

Marine Science 453

Marine Science 483

Introduction to Marine
Science Nose

Scuba Diving I or None

Marine Invertebrates 3

Marine Botany t 3

Ichthyology

Marine Biology 3

Ocearkrographv for Science

Teachers 3

Man and the Coastal'
Environment 3

Natural History of Cape Cod 3

The instructional staff for the courses listed
above include the following ,

1 ..

. .

y

OCEANOGRAPHY
1

Kan, David E., Ph.D . Assistant Professor

FISHERIES SCIENCE .

Sabo, Dennis, Ph D , Assistant Professor

OCEAN ENGINEERING

Huguenin, Jobn E , 0.E , Associate Professor

MARINE ENGINEERING

Robidesu, Robert, Ph.D Associate Professor
Walsh, Myles, Ph D. Professor

85
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MARINE TRANSPORTATION 1

to

Matheson, David, B S . Associate Professor
Northern. H. Clifton, M $ Associate Professor

To Atain further information. address inquiries

p

Academic Dean
Massachusetts Moritime Academy
Buzzards Bay. Massachusetts 02532

mcGILL UNIVERSITY'
Montreal, Quebec, Canada

A

The Marine Sciences Centre of ucGilr University
is situated 3t 772 Sherbrooke Street West in Montreal,
opposite the main university campus,

. '

Research at the Marine Sciences Centre is carried
out in a broad diversity of marine environments. in-
cluding the Arctic regions, tre Gulf of St Lawrence.
the estuary of the St Lawrence River and the Larib-
bean Sea,, Particip'atlon in oceanographic cruises
organizerby the ledfo,rd Institute at Dartmouth.
Nova Scotia, or other government agencies. can be
arranged. The Bellairs Research Institute of McGill
University in Barbados. West Indies, which opened in
1954. is a research centre apeciaiizing ln:troplcal
marine ecelogy. It owns a 50-foot vessel and has
poterfial for work in other aspects of the marine
sciences.

/were

/ Biological collqctiOns are available at the Red-
path Museum of McGill University, with special lab-
oratory facilities for the study of marine inverte-
brates An up-to-date collection of publicatiqns

-% in oceanography and related matters. as well as many
Journals in the marine fields, is kept in the library
of the Marine Sciences Centre

Masters and doctors), degrees are offered In the
following subjects. marine biology physical. ocean-

ography and marine geology. Gradua

expected to take certain basic tour
those considered necessary for thei
for the development of their particu
specialization. Primary emphasis fo
and Ph D degrees is placed upon res
presentation. Ph.D. candidates are r

comprehericlve examination within tw
istering in the Marine, ScieAde Centre
examination covers the whole field of

e students are

ea, includins
training ana
ar fields of
both the M Sc.
ch and thes4s,

quired to pass
years of reg-
rogram, this
arine science

but,;ailows for the specialized interests and training

of each student. Ph.6 clIndidates are also required

to defend their theses'at an orai examination

The following courses are offered in the Marine
Sciences Centro ,

9

7

UNDERGRADUATE COURSES

BIOLOGICAL SCIENCES , .
t 1

177-4.115 8iologi'al Oceanography 3

. .

PHYSICAL SCIENCES

198 -309A DoscOptive Oceinograpte 3

I98-319B 'Dynamical Oceanography 3

GRADUATE- COURSES

BIOLOGICAL SCIENCES

395-5378
395-545A

395-591D
395-619A
395-6916
395-692A

Advanced Invertebrate Zoology
Water Pollution Biological Aspects
Advanced Marine Ecology
Tropical Marine Ecology
Advanced Marine Ecology
Estuartee

PHYSICAL SCIENCES

395-695A
39S-696A

Physics of the
Seminar Course

ography

Ocean
in Physical Ocea).-

GEOLOGICAL SCIENCES

395-6978 Aarine Geology and Geochemistry
395 -f210 Sediments and Marine Geology

GENERAL

395-6600 Seminar in General Oceanography
395-6988 Topics in oceanography

3

2
2
3
6
3

3

3

3

6

3

The full-time staff of the Marine Sciences Centre
is as follows

Dunbar, M J ,'Ph.D., Professor
Goldstein, M.E., Ph.D , Associate Professor
Laili, C.M., PhD.. Associate Professor
Lewis, 3 B , Ph.D., Professor (Director. Redpath

Museum)

Mountjoy, E.W., Associate Member
Sander, F , Ph.D., Assistant Professor (Director,

Bellairs Research Institute)

PHYSICS

Ingram, R.G., Ph.D Assistant Professor '
Langleben. M.P Ph.D., Professor -

Pounder. E.R., Ph.D., Professor (Vice-Chairman)
Reiswig, H.M., Associate Professor

GEOLOGICAL SCIENCES

CO

A
d'Anglejan, B.F Ph.D., Associata Professor

(Chairman)
Hesse. R Associate Member

To obtain further information. address inquiries

(Please see next page)
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"Profe(sor B F. d'Anglejan, Chairman
Marin Sciencel Centre
McG114,6niverstty
R. Box 6070

...Montreal 101, FQ, Canada

MIAMI DADE COMMUNITY COLLEGE
Miami, Florida 33136

Miami Dade Community College has a
clan training facility located on the Miamd River
approximatelc3 5 miles from the Downtown Campus.
In conjunction with the Marine Science Teohnology
Department, students are eligible to sake courses
'at north and South Campus respectively. 4,11arine
science courses oust be taken at the Marille Science

Facility.

The Marine Science Facility on he Miamillver
is-a temporary site. Plans are underway to estaki-
lish a building for the department on Virginia key,
Rickenhacker Causeway, Miami, Florida, The building ,
will be withi9cw'alking distance of the Atlantic
Oceanographic and Meteorological Laboratory (NOAA);
Rosenstiei School of Marine and Atmospheric Sciences
(University of Miami),, National Marine Fisheries
Service and Palisades Geophysical Institute The
proposed building will be on a 3.1 acre tract of
land and the construction of the new facility will
begin in the Fall of 1979

marine techni-'

The department owns and operates a 46 -foot re-
search vessel, the R/V Martech, two 20-foot out-
boards -- the R/V Explorer and the R/V Observer.
These vessels are used extensively for survey and
field work in Biscayne Bay, the coral reefs located
in the Florida Keys, as well as 0 the Cul% Stream
off Miami. The R/V Martech is equipped'with FM-VHF
radiotelephone, MF-AM rtdiot'elephone, Decca racism.,
Loran, Raytheon-fathometer, Ross Bottom profiler,
7.5 km Oman generator, hydraulic winch and A-frame.
It carries 400 gallons of d4esel fuel and 200 gal-
lons of fresh water. Cruising speed is 14 knots.
This vessel is capable of light duty trawling, light
hydraulic tool operation and as a hard-hat diving
support vessel. The smaller 20-foot vessels act as
support vessels.

The research equipment within the department con-
1

elate of an STD (Salinity, Temperature and Depth) re-
cording system, XBT (Expendable Bathythermograph),
analog recorder with computer interface capabilities,
proton magnetometer, Submarine photometer, bongo
nets, otter trawls, seine nets, microscopes, scuba
equipment, 1C4B-9 band mask, Helle communicttions
equipment, Aquadyne Air-Hat, Swindell Air-Hat,
Hikonos II camera equipment, underwater 16 M21 movie
cameras, Sony video-recorder with underwater hqusing,
hydraulic/pneumatic tools, underwater welding-cutting
capabilities, metal fabrication shop (machine -
welding), boat engine repair shop. fiberglass -
plastics fabrication, spectrophotometer, centrifuge
induction salinometor and electronic - instrumenta-
tion repair laboratory.

The following progra4 are offered,

MARINE ENGINEERING TECHNOLOGY (AssociatetScience
----\Degree, A S ) Graduates B75 -

First Term

OCE 101
MAO 170
MAO 163

MAO 173
APM 162

or

MAT 121
SSS 101
ENG 120

Introduction to Oceanography
Introduction to Oceanography Lab
Marine Electricity
Marine Electricity Lab
Technical Mathentatics I

College Algebra*
Social Science
English Composition

Second Term

MAb 161
.MAO 162
MAO 172
APM 163

Or
MAT 122
ENG 121

,SSS 102

FED 137
or

HEN 210

Applied Oceanography
Seamanship
Seamanship Lab
Algebra and Trigonometry

Trigonometry*
English
'Social Science
Sailing

First Aid

Third Term

MAO 164
MAO 174
MAO 263
MAO 273
1.5E 163

.ASE
MAO 165
MAO 175

Marine Engineeritg Pract.
Marine Engineering Pract Lab I

Ocean Measurements I
Ocean Measurements Lat.
Physics with Application
Physics Lab
Operational Diving
Operational Diving Lai/

Fourth Teri

MAO 180
MAO 176
ASE 164

ASE 175
MAO 298

Marine Engineering ?tact. II
Marine Engineering Pract. Lab II
Physics with Application
Physics Lab
Internship or Field Problem
Elective
Elective

Total credits for the program

MARINE SURVEY TECHNOLOGY (Associate 16 Science
Degree A.S.) Graduates 1975F- 12

First Term

OCE 101

MAO 170
MAO 163
MAO 173
APM 162

or

HAT 121

Introduction to Oceanography
Introduction to Oceanography Lab
Marine Electricity
Marine Electricity Lab
Technical or Mathematics I

College Algebra*

* With piemission of Department Chairman only.

" 1 u
4

3

1
3

3

3

3

3

17

3

2

3

3

3

1-2

16-}7

3

3

'.3

2

3' .

17

3

1

3
1

3

3

3

17

67-68

3
1

3

1

3

3



V

1 ENG 120 Englilsh Composition

Second Term

3

14

MAO 161 Applied Oceanography 3
MAO 162 - Seamanship 2
MAO 172 Seamanship Lab 1

Aft 163 Algebra and Trigonometry
or

3

t MAT 122 Trigonometry* - 3

MAO 165 Operational Diving 2

MAO 175 Operational Diving Lab 3

HEN 210 First Aid 2

16

Springlor-iummer Tenn

LNG 121 Engjilh Composition 3

Third Term

MAO 263 Ocean Mee rementa I 3

MAO 273 Ocean Measurements Lab 2

MAO 164 Marine Engineering Pratt. 1 ' 3
MAO 174 Marine Engineering Pract. Lab 1

ASE 163 Physics with Application 1 3

ASE 174 Physics Lab 1

%SS 101 Social Science 3

MAO 275 Biological and Chemical Sampling
Techniques 2

MAO 251- Biological and Chemical Sampling
Techniques Lab 1

19

Fourth Term

MAO 281 Ocean Measurements II 3
MAO 255 Ocean Measurements 11 Lab 1

ASE 164 Physics with Application II 3

ASE 175 Physics Lab 1

SSS 02 Social Science Elective ' 3

14

Spring or Summer Term

MAO 298 Internship or Field Problem

Total credits for the program 68

MARINE SURVEY TECILSOLOGY (Associate in Science
Degree A S.) Graduates 1975 - 12

First Term

MAO 16,2 Seananship
MAO 172- SeaManithip

.2

1

OCE 101 Introduction to Oceanography 3

MAO 170 Introduction to Oceanography Lab 1 4
ELS 160 D.C. Circuits. 4
Aft 162 Technical Math P 3

. or

MAT 121 College Algebra* 3

SSS 101i Social Science 3

17

Second Term
)

MAO 161 Applied Oceanography k3k

E14 162 A.C. Circuits
AIM 163 Algebra and Trigonometry

or
3

MAT 122 Trigonometry*, 3

* With permission of Department Chairman only.

88

Ag 163 Physici with Applications
AS 174 Physics Lab

f

Spring or Summer Tens

MA 180 Network Analysis
ENG 120' English Composition

C.

Third Term

MAO 164 Marine Engineering Pract I

MAO 174 Marine Engineering Pract Lab
MAO 263 Ocean Measurements 1
'MAO 273 Ocean Measurements Lab 1
ELS 163 Semiconductor Fundamentals
ELS 165 Electronic Devices

.Fourth Tens

ELS 281 Transistor Circuits.
ELS 482 Pulse and Digital Cta:
ENG 121 English Composition
SSS 1.02 Social Science
HEN 210 first Aid

3
1

14

3

3

6

3

3

1

4
4

16

4

4

3

3

2

16

Total credits for the program 69

A one-year Commercial Diving Certificate program
will be initiated irtthe Fall of 1979.

The instructional staff for the courses listed
above consists of the following:

Prehsee, Erid, B.S., Diving Supervisor
Moutvic, Joe, M S., Assistant Professor
Rodrigu'er, Carlos, A.S., Diving Technician/

Instructor
Zawddny. Joe, M.S., Assistant Professor

To obtain further information, address iiquiries
to.

,Jo.e Moutvic

Department Chairman
Marine Science Technology Department
Miami Dade Comainity College
1090 N.M. North River Drive
Miami, Florida 33136

ra,

MICHIGAN STATE UNIVERSITY
East Lansing, Michigan 48823

to

Michigan State UniversItS, has research and teach- .

Ing facilities for work in limnology and oceanography
on the main campus in East Lansing and at the W.K.
Kellogg Biological Station at Hickory Corners,
Michigan. In addition, use is made of the-nearby
Great Lakes and of affiliations yip) several line
stations



Facilities on tte maims are available 1

through the Departments of Fisheries and Wildlibe'
and Geology., The facilities include numerous lab-
oratories with etanderd analytical equipment; a spe-
cial laboratory with 19 ponds for controlled.experi-
ments on the badgs of the Red Cedar River on the
main campus. a nuclear reactor, an automated,
multichannel gamma counter fur neutron activation
anilysis and isotope analyses, a scanning electron
microscope, an electron microprobe. an x-ray dif-
fraction meter. x -ray fluorescence equipment, an

'Infrared spectrometer, a coulter counter, chromato-
,graphs, a seismic play-back center, boob talorimeter,
and a carbon'analyzer. Field equipmentlincludes a
20-foot launch and zany smaller boets, biological-
sediment- and water-sampling devices:' magnetometers,

.gravity meters, a,seismic van and *requisite support

equipment. The W.K. Kellogg Bdological Station is

a separate entity affiliated through teaching and
rese ch programs with the College of Natuial lei-
vice. ourses are offered during the summer session
and rese rah conducted thwughout the year. Labora-
tory and boat facilities are duplicated at the sta-
t ion.
4 4,

The following degrees are Offered

1. 8.S in Fisheries and Wildlife, specializing
in Fishery Biology and 1imnology Requirement's 43

4credias in the social sciences and humanities. com- GLG 400H
pletion of credits/ in biological sciences, chemistry, , GLG 432
14001081, mathematics, physics and soll.sqience. 40 GLG 433
to 43 ceedits in professionalcore'curriculum ter GLG 445
specialty, and 23 to 49 other elective credits. GLG 474

GLG 475
2. M.S. in Fisheries aria Wildlife, specializtg Nua 492

Pn Fish Management, Fishery Biology, Lienology or GLG 493
Pollution Biology. Requiorements completion bf 45 GLG 495
credits pastIthe bachelor's degree of which 8 to,'22 GLG 496
hours/must bp in research and completion and defense
of a master's thesis.

45 credits, in addition to those required for the
teaching cerrificate, dud successful completion.of
a comprehensive examination. oral or written.

7. .Ph D in Geologywith specializations as above
Requirements completion of a.sultabie curriculum
as determined by the candidate and'hls guidance com-
mittee, completion of a foreign language requirement
or a suitable substitute as approved 'by the guidance
committee, oral and/or writtenleAminations for
degree candidacy, which must be passed prior to
initiation of dlssertaeiun research, and for defense
of the dissertation, and successful submission of a
dissertation.

The foliowirig courses are offered in conjunction
with the above programs '

UNDERGRADUATE COURSES

FW
FW

FW

FW

FW

GLG

GLG

GLG

a

374 Biological Oceanography 3

471 Ichthyology 3

471 Fishery Biology and Management
47CP Limnology
477 Licnoloeical 3

201 General Geology - Physica 4

202 teneral Geology - Historical 4

205 Oceanology The Marine Environment
and Man 3

Honors Work -

Introduction to Meteorology 3

Introductory Meteorology Lab
Field Studies -

Geophysical Methods 4

. Geophysics 3

Sedimentolegy I 3

Sedimentology II 3

Geochemistry I 3

Geochemistry II 3

53

3. Ph.D. in Fisheries and WildLife, with s'pe-

cialties in the above. Requirements. completion of
a minimum of,36 c&Idits above the equivalent of a
master's degree,,I2 credits in thesis research and
successful completion of a dissertation, competence
in one or two of the following areas for which nine
crtdit hours may be taken-. education, communica-
tions, foreign language. computer science, systems
science, philosophy. mathematics or any other dis-
ipline acceptable to ihe student's committee, and
oral or written examlations for degree candidacy
and for defense of the dissertation.

4. B.S. in Geology, with s ,pebialization in Marine
Csology, Geophysics or Geochemistry. Requiiements
60 non-science credits. mathematics through Cslculus
III or Calculus II plus a course in statistics,
chemistry equivalent to three quarters of study, 12
credits in physics} geology courses and motel of

' at least 180 hours. Courses In marine and aquatic
sciences offered in fisheries snd wildlife are con-
sidered as non-science electives and are strongly
encouraged*

5. M.S inGeology, with specialization iq Marine
Geology, Geophysics or Ce0Chemi try, Requirements.

mlnimum of 45 redits of whic p to 10 can be for
thesis ndCompletion d defense of s
master's thesi '

6. M.JS T. in Geology with snecializations sa above.

Requirements. Candidates must lave a teaching cer-
tiflcste prior to receipt of the degree,a minimum of

GRADUATE_ COURSES

FW 802
FW 87.4

FW 899
FW 999

Chemical Limnology
Advanced Biological Limnology
Research - Master's
Research - Doctoral

Additional, courses are available in the Depart-
6ents of 0.1111 and lanitary Engineering, Botany,
Zoology, Resource Development and Physics that may
be applied to the student's curricuium in order to
allow specialization in any of the subdivisions in
Marine Science.

The instructional staff for the courses listed
above consists of the following.

3

3

FISHERIES AND WILDLIFE

Bahr, T.G., Ph D > Assistant Professor
Ball, R C., Ph D., Professor and Directqr of the

institute of Water Research
D'Itri, F.M , Ph D., Assistant Professor
Kevern, N R., Ph.D., Professor and chairman
McNabb, C D,, Ph.D., Associate Professor
Roelofs, E W., Ph D., Professor
Tack. P I , Ph.D , Professor

GEOLOGY

Anstey, R.L., Ph D., Assistant Professor
Bennett, H.F., Ph.D., Assistant Professor

89 1 0,_,""



it
Carmichael, R Ph,D., Absistant Professor
Cross, A.i., Ph.D., Professor'

f
Ehrlich, R Rh.D , Associate Protease( 4
Fisher, J.H., Ph.D., Professor
Spooner, C.M., Ph D , Assistant Professor
Upchurch,1S B , Ph.D., Assistant Professor"

.

W.K -KELLOGG. BI OLOGICALBIOLOGICAL STATION '

Cummins, K.W., Ph D.Assoelate Professor
Hall, D.J4, Ph p., Associate Professor
Mug, M.J., Ph.D., Assistant Professor
Lauff,G.H Ph.D , Professor and Director
Wetiel, A.G.; Pb p., Professor

To obtlinkurtlier information., address 12iiies

' Chairman
Department Geology
Michigan to Lniversity
East Lansing, Michigan 48823

.

MISSISSIPPI STATE UNIVERSITY
Mississippi State, Mississippi 39762 ,

. A 134 arrester hour co:macula cony utes the .

requirements for tie dekree. The first o years
st the curriculum may be taken at a juni college,
of dommunity college. Coursework taken urine these
two years should consist of usual pr gineering
courses such as ealculug, chemistry. ngineering
grapkics, physics, descriptive pone y etc.

a
. College of Art& and Sciences Malstek of Science
with marine specialities in botany. geology, micro-
biology or zoology. Requirements. 30 semester
'{ours, one foreign language and thesis. Ph.D. with
marine specialities in botany, microbiology or
zoology. Requirements varied.coursework, sthlicass
of one foreign langual Ind dissertation. '

The following courses are offered in conjunction
wi$ the above programs.

RADUATE COURSES '

BOT 1003 --

BOT len
BOT 1023
SOT 1083
BOT 1093
CET 3023

GU 2303
GET 2403 "

tET 2503
GET 2603
GET 3003
GET 3323
GO 1011

GO 1013

GG, 1021
GO 1023

GG' 1093
GC 2053
GG 3033

MAX 2001
MA 2004

MAT 2104
MAT 2014

MAT 24031
MAT 2604 .,
MAT 3014

MAT 3134

MAT 2513

MAT 3123
MAT 3323
MAT 3614

MAT 2523\
,MAT 3024

MAT 3033
MAX 3404
HAT 3723
MIC 1113
MIC 1214
MIC 2424
ZO 1001

ZO 10030
.Z0 109,4"

ZO 1314

20 2614
ZO 3014

ZO 3115
ZO 31V3
ZO 3714
ZO 3813

20 4000-

Mississippi Staie Uni4ersity has marine - related
,mattiefch and teaching ficilities on the main campus,
near emarkville and on site at the National Space
Te logy Laboratory of NASA at Bay let. Louis, MS.
Pa tfbs on cempus,include classroom...computers,

an electron microscopy lab, chemical and biolog cal
analysis laboratories, and relateci support kmervices.
At NSTLOSU operates field experiments, chemical
and biological laborattries, land and.yater trans-
pertJtion services, an...conference. facilities.' MSU
also utilizes Mississippi'sCAllf Coast Research
Laboratory in marine-related

ryand advisory services programs. (S RL for
facilities.)

The following,degreesior marine science related ,

options are offeied 4.

° College. of Engineering, Depirtment of Mechanical
Engineering Bachelor of-FpgIneering Technology
(Marine Engineering Technology) 14.

iiississippi State University offers degree in
Marine Engineering Technology at its main campus
location

Th- rine Vigineering Technology curriculum leads
to e degree of ikceefor of Science in Marine Filet-
n in Technology The program is designed to pre-
pare.students to enter the marine construction indus-
try. Primary emphasis is 'placed on the many engi-
neering and management aspects of ship construction.

Itoratory facilities are shared wi:0 other depart-

ts in the College of Engineering which have a
total laboratory spate of 170,000 square feet.

0

90

General Botany
General. Botany

Genera Botany ;I
Honors General Botany I
Honors General Botany II
Marine Structuree

A
Applied Thermodynamics
Metals Technology
Oceanography I .

Oceanography 'II ''

Introduction lo Underwater Acoustics
Applied Dynamics
Earth Sciences I Laboratory
Survey p Earth Sciences I
Earth Silence II Laboratory
Survey of Earth Sciences II
Honors in Physical Geology
Advanced General Geology
Introduction to Environmental

Geology.
Mechanics And Materials I
Shipbuilding Tech. I
Marine Engineering Tech I

Mechanics and/'Materials II
Metals technology
eavai Architecture Tech. I
Shipyard Operations Tech
Oceanography I

Outfitting of Steel Ships
Marine Engineering Tech. pi
Applied Dynamics
Naval ArchiteCture Tech. II

4.

1 u

Oceanography II
Shipbuilding Tech. II
Shipbuilding Tech III

Shipboard. Vent flat ion ,

Nagel Architecture III %A
Elementary Microbiology
General Microbiology
Bioinstrumentarion
Biological Science ratory
Introduction to Bio ical Science
Honoragin General Zoology
Invertebrate Zoology

Biology of Vertebrates
Introduction to Marine Zoology
iyertebrate Morphology I
Vertebrate Morphology II
Ecology

Biological Techniques
Special Problems

4'

ti



UNDEROIDUATE/GRADUATE COURSES

,BOT 4103/6103
BOT 4114/6114

(BOT 413346133
BOT 4904/6904
BOT 5103/7203
eG 4,303/6303

GG
00 3/6423
CG 03/650303/6503
OG4'1003/6603

....:07323/7823
MIC 4321/6231
MIC 4324/6324
MIC 4113/6413
H1C 5213/720
MIC 5225/722,
M2C 5414/7414

.20 4.526/6326

ZO 4336/6376
ZO 4636/6636

ZO 4824/6824

GRADUAfE,cOURDES

Taxonomy of Spermatophytes
General Plant Physiology
Plane Ecology
Introduction to MArine Botany
Cytology
Introduction so Stratigraphy and

Sedimentation
Physical Marine Geology
Chemical Marine Geology
Geoporphology ,

Engineteing Geology
Gulf Coast Stratigraphy
Microbiological Literature
Microbidlogy of Water and efrage

Quantitative Microbiology I
Microbial PhysiolOgy I
QuantitativewMethods /I
'Radioisotope Techniques L
Marine Invertebrate Zoology I
Marine Invertebrate Zoology II
Marine Vertebrate Zoology and

Ichthyology
Marine Fisheries Biology.

ROT 7000 Special _Problems

BOT 8000 Tilesis Research/Thesis

BOT 8104 .Morphology of Algae

BOT 8112 leotanical Literature
BOT 8124 Advanced Anatomy -

SOT 8144 Cytogenetics

8e816.3 ApapeeePlantPhysiology I
BOT 8173 lirvanced Plant Physiology II

DOT 8801-8821 Seminar
.

BOT 9000 Dissertation Research/Dissertation
7000 Special Problems .

8000 Thesis Research/Thesis
GG 8164 Earth Sciences I
00. 8174 Earth Sciences.II
GG 8371 Sedimentology
GG 8551-8561 Seminar

GG 8572 Geolo c Literature

GG 8623 Special Top's.; in Geology

GG '9163 Sedimentary Petrology .

MIC 7000 Special Pioblems

. MIC 8000 Thesis Research/Thesis
. M1C 8201-8211 Seminar

MIC 8235' Mathematical Microbiology

MIO 8253 Quantitative Microbiology III
MIC 8293 Microbial Genetics
MIC 8524 Appged Microbiology
MIC 8414 'Radioisotope Techniques II .

MIC,9000 .v-Dissettation Research /-p legation
zo )p00 Special Problems

'1101'8000 Thesis Research/The
6213 Comparative Physic,

ZO 8314 'Advanced Inverteb

ZO 8631 AVertebrateathollogy

ZO 871) Advanced Ecology.

ZO 8802 Scientific Writing for Biological

r" Students.
20 4811-883i Seminii

ZO 8943/8993 Special Topics in Zoology
'ZO 9000 ' Dissertation Research/Dissertation

0.

The Astructional staff for the courses listed. ;
consists of the following.

MARINE ENGINEERING TECHNOLOGY

Anderson, Clifford F.. M.S.. Associate Professor

Bryant, Glenn D., M S., Associate Professor.
Hslung. Chi-Chao, Ph.D , Associate Professor

BOTANY -,

Hare, M.L., Ph.D., Associate Professor
Hickok, L.C. % Assistant Professor
Lane. H D., 1$1-4.D., Adjunct Associate Professor

&Daniel.-S.T.. Ph D., Associate Professor
Price, J A., Jr.. Ph.D., Assistant Professor
Watson. J.R. Jr., Bh.D., Associate Profes or

and Head .

dEOLOGY 1
f

'

Keady, D.M., Ph.b.. Associate Professor of Geol-
ogy and

Laswell, T.J., Ph.D., Profeasor of Geology and
Geography and -Head of tie Department

LinsIrT W., Ph.D., Assistant Professv...af Geology
and Geography

Russel, E.E., Ph D ; Professor of Geology and
Geography

MICROBIOLOGY.

91

Brown. L.R., Ph.D., Associate Dean of Arts and
Sciences and Professor of Microbiology

cook,'D.W., Ph.D., Assistant Professor of
Microbiology

pleamish. J., Ph.., Associate Professor of
Microbiology

Mickelson, J.C., Ph.D., Professor of Microbiology
Stojavonic, B.J., p.D., Professor of AgronoMy
Tisoher4 R.G., Ph.D*, Professor.of Microbiology

and Head of the Department
Wang, A W.S...Ph.D.. Assistant Professor of

Microbiology

ZOOLOGY

Altig, R.G., Ph.D,. Associate Professor
Clemmer, G.H., Ph.D., Associate Professor
Cross, W:H., Ph.D., Adjunct Professor
De la Cruz, A.A., Ph.D.. Associate Professor
Dawson. C.E., B.S., Adjunct Associate Professor
Morrow. J.T., Ph D., Professor And Head of the '

Department '

Yarbrough, J.D Ph.D., Professor' ,

t

To obtain further information;Ziess inquiries

Dr. C.T. Carley, Ph.D , P.E.
Mississippi State University.
Drawer ME
lississippi State, Mississippi 39762

4
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NAVAL POSTGRADUATE SCHOOL
Monterey, California 93940

4 4,,

The Departments of Oceanography and Meteorology
offer graduate education for active duty military.'
officers, cit?ian employees of the Federal.govern-
ment and oft cers cc allied nations Classroom in-
struction is supplemented by laboratory exercises
both ashore and afloat The 126-foot oceanographic
and hydrographic Research Vessel Acania is sport.
sored by the Oceanographer of the Navy for tlass
laboratory experience ets well as for individual re-
search efforts Guest lectures, seminars, and in
situ study at the Naval Arend Research Laboratory
in Barrow, Alaska are part of the program Labora-
tory facilities include a small sediments laboratory,

a biological laboratory, as well as chemical and
geological laboratories Also utilized are facili-
ties in the Departments of Electrical Engineering,
Mathematics, Meteprology, Engineering,
Computer Science'and Physic d C esistri.

The following degrees dre offered

1, master of Science in Oceanography and Master
of Science in Oceanography (Hydrography) Offered
by the Oceanography Department, the curriculum is
interdisciplinary and encompasses a broad spectrum
of PhYslomi, chemical, biological and geological
oceanography which is directly related to oceano-
graphic support of military 'operations. The ocean-
ography student may choose to pursue studies in
hydrograph) as a program cliskion in which courseworl
is supplemented or replaced with study in Geodesy,

,

'Photogrammettn, Cartography and Hydrographyy Ap-
peoximately 25 student-6 are graduated each year
Entrance requirements include a baccalaureate degree

. or equivalent with above average grades in bathe-
tins and the physical sciences Differential and
iltegral calculus, dne vear of college physics, and
one year of college chemistry are required. Re-

1 quirements for the degree include the completion of
35 quarter hours brgraduate courses of which 15
hours must be in the 4001 oceanography series The
entire program mumS be approved by.the Department of
Oceanography An acceptablethesis on a topic ap-
proved by the Degertment of Oceanography is also
required.

2 Master of Science in Meteorology and 0cnins-
ography Offered by thm,Meteorology and Oceanography
Departments, the Air-Ocean Science curriculum is
interdisciplinary and encompasses those areas of
meteorology and oceanography which aidire'Lly re-
lated to environmental support.saf mil tary operations.
The program consists of preparatory subjeCts, basic
courses in dynamic and physical meteorology and
oceanography, and a sequence incenviroamental analy-

sis and forecasting, including numerical methods by
computer The program recognizes the importance of
interactions between the atmosphere and the oceans,
and deals with their relationships at the air-sea
interface. Between 10 to 12 students are graduated
each year. Entrance requirements include a beets-
laureate .degree in eltlIer meteorology or o graphy.
Requirement' for the degree include comp erten of
48 quarter hours of graduate courses in meteorology

; and oceanography and atm acceptable tSegis mn.a topic
approved by either department The entire program
Mot be approved by both the Department of Meteor-
ology and the Department of Oceanography.

3 Master of Science in E4ideerinpNAcoustics is

offered as an interdisciplinary proig.M with courses
draws principally from the fields of elecosi4cal
engineering and physics. Although broadly based,
the emphasis is on those aspects of acoustics con-
cerning propagation of sound in the oceans, in ap-
plications of underwater sound, and on the eleotrical
engineering of instrumentatipn for underwater sound
detection. Between six and-10 students are graduated
each year Entrance. requirements include a baccalaur-
tate degree in engineering or physical science Re-
quirements for the,degree include a minimum of 36
graduate credit quarter hours of coulsework of which
at lehst 20 gEaduate quarter hours must be taken in
acoustics and its applications. One Course from S.
each of three of the foliating areas oust be included:
wave propagation, vibration and noise control, trans-
ducer theory, sonar systems, and signal processing.
An acceptable thesis must be completed. The entire
program must be approved by the Engineering Acous-
tic( Academic Committee.

4 Ph D in Oceanography, Meteorology and Ocean-
ographyiMeteorolot, 'Offered by the Oceanography
and Meteorology Departments, specific entranee and
degree requirements can be obtained from the Depart-
ment Chairmen

The following courses, where 3000 and 4000 numbers
denotet,scaduate credit, are offered in conjunction
witEtsChe above programs

DEPARTMENT OF OCEANOGRAPHY -

3-0
4-0
3-0
4-2
3-0

2110 Introduction to Oceanography
2120 Survey of Oceanography
2430 Environmental Pollution
3150 Geophysical Random Processes
3220 Physical Oceanography 2.
3221 Physical Oceanography II 3-3
5261 Oceanographic Factors in Underwater

Sound 4-0
3265 Environmental Factors in Underwater

Acoustics
3270 Bioacoust ical Oceanography 3-0
3320 Geological Oceanography 3-1
3321 Geophysics 3r0
3322 Principles of Geology 2-0
3420 Biological Oceanography 3-3
3520 Chemical Oceanography. 3-3
3610 Wave Forecasting 2-2
3617 Acoustic Forecasting ' 2-2
3621 Regional Oceanography 1=4
3625 Environmental Prediction for Cnderwater

Sound Propagati 2=1
3709 Scientific Cruise ience 0-4
3801 Ocean Operations I 3-1
3820 cPrinciples of Measurement a 3-2
3902 'basic Hydrography 3-3
3903 Photogrammetry i' 3-2
3904 Hydrographic Measurements 3-2
3905 Hydrographic Operations 3-2.
3909 Vydrographic Cruise 0-4
4211 Waves and Tides 4-0
4212 Tides 1-0
4213 Coastal Oceanography

. 3-2
4260 Sound in the Sea 4-0
4321 Introductory Geophysical Fluid Dynamics 4-0
4122 Ocean Dynamics 4-0
4421 Marine Ecology 1-4
4422 Marine Biodeterioration 1-1
4612 Polar Oceanography 3-2

t
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4900 Special Topics in Oceanography 3-0
4902 Ocean Operations 11, 3-1

4803 Physical Projpertiai'of Marine Sediments 2-3
4860 Physics oS the girth . 3-0 c4.

I
sr% iljafr Geodesy 4-0

4907 Cartography . 3-2

.
., .

DEPARDCNI OF kETEOROLOGY
r

2200 Introduction to MeteotologY C. ' 4-0

2210 Introduction te4ettorOlogy/Laboratore 4-2
2413 Meteorology forien;Isubmarine Warfare 3-0

2416 _Meteorology for Elec.Sronlc warlike 2-0

2.520 Climatology and Statiicics 3-1

322: KeteorologICal Analysis ---- 4-3
3232 tropospheric and Stratospheric/

1)4-8,eteorology .

3252 Tro2ical wreeorology _. 3-4

32'82 Projostic Charts and Forecalqg
yeither Elements .

o
. 3,4

3321 Air-Ocean Fluid Dynamics 4=0
N3420 .Geophysical Thermodynamics ' 4-0

3421 Cloud Physics 3-0

3)72 Heat Transfer Processes , , 4-0,
,

4241 Mesoscale weteorology 3-0
4242 Advanced Tropical Meteorology ( 9-0
4250 General Circulation of, thb AtmAhere

and Oceacat. c-
4322 ' Dynamic Meteorology

3-6

4-0
4323 Numerical Air and Ocean modeling. ' . 4-3
4324 Advanced Numerical Weather Predic cn 3-0

10;
4331 Advanced Geophysical Fluid Dynan! I 3-0

4332 Advanced 4aophisical Fluid Dyn <sill ,3-0

4415 Atmosphetic Turbulence ,'
4416= Atmospheric Factors in Electromagn,:pc

Propagation ,.--

4417 Topics in Remote Sensing and Satellite.
Observations ' .

4900 Special Topics in Meteorology

DEPARTMENTS OF OCEANOGRAPHY AND OETEOBOLOCY

3212 Polar Oceanography and Meteorology
3240 Operational Environmental Products
4413 Air-Sea Interaction

2212 Electronics Engineering Fu damentals 4-3

28110 Digital Machines / 3-3
3571 4ochastic Analysis of Sign Is 4-1

4454 Sdnar SyStere Engineering . 4-2

4572 kfatistreal Communication Theory' 3-2

t
/aske

The ipstructional staff for
i.

the above courses
consists of the following

'DEPARTMENT OF OCEANOGRAPHY

Andrews, R.S Ph.D , Associate Professor
Bourke. R.H , Ph.D , Associate Professor
Denner, W.W , Ph D Associate Professor
Dunlap,'C R , M.S Asefttant Professor
Sarwooda R W., Jt Ph.D., Adjunct Professor '

Haderfiet E C., PB.D., Distinguished Professor
Jung, G.H., Ph.D., PrefesScr
Leipper, D.F., Ph.D., Professor
Milne, /P.R.V.1.S., Adjunct Professor
Moores, C.NK, Ph.D Professor. Department

Chairman
Nortrup, D E., M S , Assistant Professor
Paquette, R.G , Ph D., Professor
Stanton, T.P., M.S., Adjunct Prqfessor
Thompson, W.0 , Ph D., Professor
Thornton, E.B ,Ph-D , Associate Professor
Traganta, Ph.D., E D , Associate Professor

Tucker. S.F., Ph.D., Assistant Professor
Von Schwind, J.J., Ph.D., Associate Professor
Wickham, J.B , M.S , Associate Professor

3-0 DEPARTS" OF METEOROLOGY

3 Chang, C.P , Ph.D., Associate Professor
Davidson, K.L., Ph.D., Associate Professor

3 0 Elsbacry, , Ph D , Associate Professor
Halt inert G.J., Ph D , Distinguished Professor,

Department Chairman
Haney, R.L., Ph.D., Associate Professor
Lau, K W , Ph D , Adjunct Assistant ProfessorRenard,

R.S., Ph.D , ProfeStor
3-1 i Van der Bijl, W., .Ph D.. Assos.date Professor
0-4 Williams, F.R., M S , Assistant Protestor
4-0 Williame, R.T., Ph D , Professor

DEPAItTME4T OF PHYSICS AND CHEMISTRY

2151 Mechanics I A 4-1

,2265 Geometrical Optics "le 2-2

1352 Mechanics II ,
. V 4-0

3161: Fluid Dynamics %a l 4-1

1360. Electromagnetic Nate Propagatiret 4-1

3431 Physics'of S9und in the Ocean . 4-2

3451 khdamental Acoustics , ' 4-1

3452 Underwater Actaistics 4-2

3458 Noise, Shock and,Vibratiop Control 4-0
4400 Advanced Acoustics Laboratory 0-6
4453 Radiation and Scattering of Waves in

,Eluids . -/e.0
t

4454 Transducer Design and Theory 3-2

4456 Seminar in Application, of Underliber
'Sound 3 -(0 )

4.459 Shock Waves and Nigh Intensity Sound 3-0

. .

- ..

preARntnrr OF ELECTRICAL ENGINEERING

2103 Linear System. Analysis 4-2

210E Introduction 'to Electrical Engineering 4-2

2114 communication* Theory : 4-1

2211. Electronics Fundasentala

1

ENGINEERING ACOUSTICS ACADEMIC COLMITTEE

93

Sackman, G.L., Ph.D., Associate Profesapr of
Electrical Engineering

.

Wilson, 0.8 , Jr., Ph D., Professor of Physics
and Chemistry, Committee Chairman

Other professors involved include. '

Coppens, A.B , Ph.D . Associate.<rofesaor of
Physics and Chemistry

Medwin, N., Ph.D., Professor of Plysics and
' Chemistry

Myers, C.A., Ph.D., Professor of Electrical
Engineering

,Sanders, J.V. Ph.D., Associate Professor of
. Physics any Chemistry
Stentt, D.A.. M.S., Associate Professoreof

Electrical.Engineering
Titus, H A., Ph.D.. Professor of Electrical

Engineering

112
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To obtain further information, address inquiries
to

Cdr. L.A. Yeske, U.S. Nay/. Ph O., Director
Environmental Sciend6 Programs
Nav-Postgraduate Schogl

. Monterey, California 93;94.0

. '(408) 646-2044
.

rf
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NEW JERSEY MARINE SCIENCES CONSORTIUM
Princeton,.New Jersey 08540

44

The.New Jersey Marine Sciences ConsortOm operates
two field stations.for teachivg and esearch. The

northern field station is located at Sandy Hook
within the Cateway.National Recreation area the

sovthern field station is in Sraville. Cape May
County .oth field stations provide teaching-and
eisearch loboratories, classrooms. and libraries.
Housing and food services are available all year at
Scoville and during the summer months at Sandy Hook.
Vessels range from 1.0 feet to 34 Jett. Both field
stations provide laboratory, field equipment. and.
sampling gear for se on the vessels.

The NJHSC 19 a non - profit corporation comprised
of 23 member institutions

Atlantic Community College, Nays Landing, L

Bergen Community College, Paramus
Brooxdole CommenityrCollege. Lincroft. NJ
Cumberland County College, Vineland.
Essex County College. Veyark, NJ
Fairleigh Dickinson Lniversit7. Rutherford, NJ
Glassboro State College. GlasabOro, NJ

Jersey City State College, Jersey fiJ

Kean College oNew Jersey. Unidn. NJ
Lehigh Witiveraity, Bethlehem. PA'
Monmouth College. W, Long Bramch,'NJ
Montclair State College. Upper Montclair, NJ
NewsJersey Institute of Technology, Newark, NJ
Princeton'Univeroity. PrincettaisfJ
Ramapo College,. Mahwah. NJ
Rider College, Lawrenceville, NJ
Rutgers University, New Brunmvick, NJ
Seton Hall University. South Orange, NJ
Stevens Institute of Technology', Hoboken,NJ
Stockton State College. Pomona, NJ
Trepton State College. Trenton, NJ
Union College, Cranferd, Ni
William Paterson Colljge, Wayne. NJ

4

The following courses ate offeredcby the NJMSC
during the summer. Expinsion of the program through

the academic year is anticipated. Not all courses

tte offertd each.year

UNDERGRADUATE COURSES
(2004300/-40 level)

IntrOduclIon to .Me Aarine Scifnces
Introduction to Marine Biology.

Oceanography
Field4ethods in the Marine Sciences
Seashore Entomology
Biology of Marine Fishes
Seashore Ornithology
Marsh and Dune Vegetation
IntrodUctlOn to Physical Oceanography

4 Coastal'Marine Geology
Chemical'Oceanography
Marine Ecology
Scientific Illustration
Scientific Photography

s

Graduate and undergraduate courses'for credit are
taught at the NJMSC field station's. Students must ,

registei thtough a member institution to gain credit.

While the'NJMSC is not a degree-granting insti-
tution, credits for the courses offered are applied
to undergtaduate or graduate degree programs at the
member institutions or transferred, to another insti-
tution. Students from out. of state and from non-
ember institutiona may take curses provided they
register through a member institution

O

UNDERGRADUATE/GRADUATE COURSES
(400/500 level)

Marine Invert.cbrapes
Protozoa -`Ataebold and Spoyozoan
Protozoa - Ciliated
Flagellated Protozoa and Porifera
Coelenterata and Ctenophore

Wolin Phyla

Molluscs
Anthropoda
B6,ozoa. Echinodermata and Protochordata

Marine Procaryota Bacteria and Cyanophyta.
Marine Dinoflagellates and Diatoms

Nine Botany I. Chlorophyto. Euglenophyta and
Phaeophyta

Marine Botany II Rhodophyto and Fungi
Independent Study in the Marine Sciences
Marine Invertebrate Paleobiology 41
Man's Impact on the Coastal Zone
.

GRADUATE COURSES
(500 level)

Ichthyoplankton
Marine Algal Physiology
Coastal Geomorphology
Tidal MMT111 Aology
Ecologrof the Estuary,.
Marine Science Education

NON-CREDIT COURSES

'Basic Scuba

Scuba-Sport Diving

4
4
4
4
2
4
2

2
4
4

4
4

1

2

44

1

2
2

2

. 2

Arranged
4

4

.

2
4
4
4
4

4

Faculty for the above courses is drawn from the
,member institutions, other colleges-and unlversitiel,
and the government.

to

9411

To obtain further Information. address Inquiries

(Please set next page)
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Janet C. Jeasel, Director
Educational Programs
New Jersey Marine Sciences Consortium
101 Cbilsge Road East

Princeton 'Forrestal Center

Princetcan, New Jersey 08540

(609) 452-8465

a.

NEW YORK OCEAN SCIENCE LABORATORY

Montauk, New York 11954

The New York Ocean Science Laboratory MOSL),
canter for integrated programs of research and devel-
opmdnt in the marine sciences, was founded by its
present director, Dr .John C. Baiardi. Zhe.Lsbora-
tor'''r is operated under the auspices of .0cussortium

,of elet metropolitan colleges and universities
kmdvn as Affiliated Colleges and Universities, Inc

The member institutions of the consortium In-
clude. Adelphl Univerity Fordhan University,
Maitre UniveFsity, Long Island University. Nev %York.
University. St. John's University, New York Insti-
tute of Technology and State Uraversity of New York
The Laboratory sdpplements.iLpriugments the programs
provided by the consortium Courses are offered at
the Laboratory in conjunction with them However,
NYOSL does not itself grant degrees.

I; does provide opportunity for sponso6d thesis
research which is applicible towards an m S and
Ph D. degree granted by the member UnsEitution.

, also offers

a) Internship Program in effect with se/eral co l-
lege/ where qualified apudenta are additted
to a one-semester work experiencest NYOSL.
The student receives up to 16 hours of credit

, frowtae home inititution.
rl

b) A Minimester Program where research experi-
ence is provided durjng the three-four week

: period in the Winter recess.

.c) Trif&e-volunteer prograth for qualified grad-
uate and undergradu'ete students for researth
experience during the Fell, Spring or Summer
periods.

;The

educati *nous facets of marine science
he Laboratory Uspports muitl-disciplined

It has laboratories and research programs is micro-
biology, phytoplanktonology, zooplanktonology,
ichthyology, macroalgse, chemical oceanography,
,natural products chemistry, physical oceanography. '74k

meteorology, vertebrate and invertebrate marine
" biology and sericulture of lobstirs, clams.. mussels

and finfish, such as striped bass, flounder Ind eels
J

The New York O cean Science Laboratory also has

the
support its programd. Among the special

ssary basic isborstory"equipment avid sup-

plies t

equip. t are. electron microscopes, both pene-o
trating (RCA) and scanning (JEOL-S25), with tie
necessary speclhetrprepsration and film-processing

v
facilities, gas chroEetSgrsphy equipment Con hydro-
carbon analysis,.controlled temperature environ-
mental chambers of vaclops sizes, two stomft, absorp-
tion machines] vitravialet, infrared and DU spec
trophotometprs, gamma_all.leca scintillators% TeCh-
nicony (four channel) and a high pressure liquid '

chromatography unit. The data generated is stPred
by means of a telephone tie-line to the Brop4avell
gational Laboratory'scomputer hank.

There are several running seawater Aboratoriee

containing both indoor and outdoor to ks These
can be managed in flowthfough or' recycled modes and
the water can.be filtered and temperature controlled.
These facilities are associated with the mariculmure
programs as are the greenhguses for the growth.of
.algae and the baby bivalves.

A weather station measures speed, barometric
pressure, temperature- humidity and solar reclia,tion

Thg NYOSL library has more than 8,000 volumes knd
includes the Long /eland Collection which waSsfun"ded
thrpugh a grant from the Hayden Foundation. This
collection provides a conplete library of all the
research known to 'the Laboratory inyolving the waters
around Long Island.

Located on 36 acres at Fort Pond Bay, Montauk,
New York, the site and accommodations of the various
buildings, with more than 300,000 square feet of
available floor space. make them well suited for as
oceanology complex An 850-foot, L-shaped pier and
helicopter pad aims available. More than 80.000
square feet of available space have beer? conveyted

Into ocean science and research laboratories.

Among the vesleis used by the Laboratory are a

42-foot refitteNsports fishermen..three Boston
Ohalers and a catamaran fitted for inshore seising.

a

.

Laboratory staff involved in various research
projects are

Baiardi. John C., Ph.D.. Director

Senior Research Scientists

D'Agostino, &haw, Ph.D., Marine Biology
4

Hollmaa, Rudolph, Ph D., Physical Oceanography

Research Scientists

Sharma, Gurdial M., Ph,D., Chemical ccesmogrephy

Associate Research Scientists

'turner, Jefferson T.. Ph.D., Zooplanktonology

Assiatant Research Scientists

B4Lno,,Stephen F.. Ph.D., Phytcfplanktonology
Han, !Zing Htun, Ph.D.. Finfish Biology
Larson, Rsipb,J , Ph D., Fisheries Biology
Noyes, George S., Ph.D , Shellfish Biology

Librarian, .

Bodnar. John, B S.

Research Associates

Benjaminson. Morris A.,
Director. %orth Star

Diamond, Edward H., M.S.
.Manager, Advanced Co
Systems

P D. icrobiology.
R rch

ergy Engineering.
epta, Crummsn Energy

4
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Robert 1. , Ph D., Microbiology, Chairman.
Biology Department, State University of 'ev
York at Farmingdale

Frizzola, John A.. MeteorologY, Suffolk County,
Department of Environmental Control

"Hahn,. Steven M , H S Electronics. President.
Detectron Security Systems, Inc

Leff, Eugene, Ph.D.. ichthyology, Associate
,Professor of Biology, Queensborough Community
Cbilege

Muller, , Ph D., Marine Biology, Assis-
tant Professor of Life Sciences; New York
Institute of Technology

Neuman, Gerhard, Ph.D., Physical Ocear,/ogiaphy,

Professor, Department of Earth and Planetary
Sciences, City' University of New York

Perlmutter, Alfred, Sc.D ichthyology, Professor
of Biology, 'New Ydrk Lniversitv

Rachlini Joseph W Ph 0 Biology, late

Professor, Department of Biological Sciences,
Herbert H. Lehman College

Ruggiert, George'D , Ph D , Marine Biomedicine,

Director, Osborn Laboratories of Marine
Sciences

tangredi, Basil,. P., D.V.N , Necropsy and wildlife
Diseases, Ownere Gretniaitt Veterinary Clinic

Thatcher. M Lleweihyn, Sc D , Physical Ocean-
ography, Associate Research Professor, Depart-

.'
-sent of Civil and Environmental Engineering,
Polytectinil Institute of New. York

Udell, HaroldF,MSCE, Sanitary Engineering,
Commissioner, Department of Conservatiqn and
Waterways. Town of Hempateld

Uttley, David E., B So. Invertebrate Biology,.
Captain and Manager, Biuepoints Company. 19c

Weis, Judith, Ph.D Embryology, Associate
Profeisor, Ru(gers Lnivefaity

Weis, Peddrick Ph D., Neural Anatomy, Associat
*Professor Co ege of Medicine and Dentistr
of New Jv sey, ev Jersey Medical School

Wishner, Er eric B., D.0 , Marine Biology,
Aqualife arms, Inc

To obtain furiber information, address inquiries
Le*

4
Dr John Balardi, President-Director
New York Ocean Science Laboratory
Edgemtre Road'
'Montaukolkew York 11954

(516) 6 -5800

.

tN1CHOLLS STATE UNIVERSITY
Thibodaux, Louisiana 70301

Nicho4Is Seat* Lniversity has a marine, science
laboratory at Port Povrcho (near Grand We),-

. Louisiana. This facilit s used for marine and
estuarine research pro emir and far field trips by
the University's students and faculty The physical
facility includes a partible walk-in cold room, a
ehoFf instrument and storage rooms, a dry Laboratory
and a large area which is utilized a wet Isbora-
t6v. The facility has complete dining and sleeping

6.

1

facilities for sixteen peisons. A Boston Whaler
equipped with two 70 ho epower outboard.motors,
along with several alumi ue skiffs are available%
In addition to these ve els, the University leases
a 65-foot shrimp trawl for use In conducting
marine research on the Louisiana continental shelf
Specialized equipment located either at the Labora-
tory or at.the University's main campus includes
saiinometer. pH meters, spectrophotometers, gas-
liquid chromatography, thin-layer chromatography,
electrophoresis, oxygen analyzers, $0D Ord COD
analyzers, sediment analysis equipment, ireubators
centrifuges, microscopes and photographic equipment.

The University awards the Bachelor of, Science
degree, "with a maAtin Marin( Biology, to a stu-
dent who, iB addition to satisfying the minimum
requiremeetsiM graduation from the College of
Life Sciences and.Technology, meets the following
requirements

I
1. Completibn of-the curriculum outlined for

Marine Biology majors with a grede of "C" or better
In all science courses.

I

2 Completion or 49 hours of biological science
courses to include Biology I01. 102, 103, 10... 320,
321, 481, 482; four hours of Botany electives,

4. Microbiology 303, 304, Zoology 252, 253. 348, 349,
404, 405, and 12 hours of Biological Science Elec-
tives. A Biological Science Eiactivf includes
those courses titled Biolc7v, BotanY. Microbiology
and Zoology. .

3. Students wishing to minor in Chemistry must
take Cbemistry 105, 106, 110, 221, 222, 226, 300.
302 and at least three (3) additional hours in
ther Chemistry courses approved by the Head of the

Chemistry Department A student wishing to minor
in apse other academic field bust zonsult with his
advisor

UndergraSuate marine, geology and geography
courses aI are offered to prepare'students for
.graduate work to the martne environment or simply
to add depth to their general background.

96

The following courses are offered each yeaf by
the University in conjunction with the alAe program

UNDERGRADUATE COURSES

Biology 375

Biology 415
iliology 416

Biology 481-
482

Botany 405-406

G4graphy 331
Geography 332
Geography 368
Geology 300
Geology 302

Geology 40R

Geology 412
Zoology 330-

331

Zoology 348 -

369
Zoology 404-

405 ,

1'

Prirciples and Practice of Scuba
Diving 2

Repearch,Techniques 3

Research Problems

Aquatic ecology and Laboratory 4

Phyalogy and Laboratory 4

Coastal Gedmorphology '3

Coastal Management 3

Geography of Louisiana 3

Oceanography 3

Principles of Sedimentation 3

Origin, Migration, Accumulation
and Geologic I:attribution
of Petroleum 3

Oceanography Seminar 1

Aquaculture pnd Laboratory 4

Ichthyology 4

Fisheries Management and Labors-
tory 4

1

.



I %
4 A

The instructional staff for the courses li4ed
stove consists of he follo4ing.

.
ve, . ....

BIOL6GY.,.BOTANY, ZOOLOGY .

. '4 Gree n, John H., Professor
Kilgen, Ronald' ., Associate Prof!asoe

/ MaIancon. Earl, lostructo54,

. Ragan, Jsies G.,,, Professor .

ctociApire

Davis, Donald W., Associa%1Prclessor
Gary, Don L., Associate Pro etaor

GEOLOGY

Givens, Charles R ,"Assistant Professor

Julesul6 B., Protestor
Self, Robert P Associate Professor

^ ,
%To 'Obtain further information, address inquiries

.t11

Dr. John H. Green, Director
Nicholig:State 4niversIty Marine Laboratory
Departpent of Bioloical Sciences
P. O. Box 2021
Thibodaux. LoLislata 70301

NORTH CAROLPA STATE VNIVERSIKY
Raleigh. North Carolina 27650

r

The gradueto program in Marine Science cs offered
by the Department of Marine Science and Engineering.
The 'laboratories and teaching facilities of the
Department ate located on the Raleigh campus. Ac-
cessr to coastal Ihilities are available through
co-operative arra writs with other organititions.
Such arrangements hsvtiebeen made with Duke Univer-

sity and the National Marine Pishe s LabOratory
at Beaufort, the North Carolina Ma ine Resources
Center At !tante°, Bogue Banks and Fisher and at

UNC's Marine Institute at Morehead ity, North

Carolina, -,"

...pie Department operates a small vesiel for estu-

arine work but major cruises are carried out aboard
Duke's vessele.,the Eistward and John DeWolf or Cape

Peer Technical InstiTi7Tvessol Advance II. Re-

search cruises have also been done co-operatively
with institutions outside the State such'as the
University of Georgia and the University of Rhode
Island.

The M S and Ph.D. degrees are offered in the
areas of Biological, Chemical, Geological and Physi-
cal Oceamograp* and Cosatel Engineering, The M.S.

degree normally requires s'es a minimum of 10 credit hour
with concentration in one'of the above areas. It is

possible tolobtein the N S degree with-or without a

8.4. .

sr

thesis. The Phi D. requirements are normally detery-k_
mined by the student's advisory'committee and is -

intended to meet the individual academic needs of

each Ph.D. student. i '

There ire core course requirements far both the
M.S. and Ph.D. programs that are intended to pro-
vide some breadth In theistudent's program Each

student is expected to participate in the graduate
seminar course and in field work or'an oceanographic
cruise.

_During the past year Nle Ph D and tree M S
degrees were granted by the Department

The student will nornAaly take most of his
coursework from those offered by tfe Department.
However, courses titan are of interest to our Asti-
dents are also.offered'by the Departments of Civil
Engineering, Geosciences, Mechanical and Aerospace
Engineering and Zoology.

The following courses are offeled in coljunction
w /th the above programs

mSE 200
al

MSE

Intreduction to Marine Environ-
ment, 3

511 Laboratory and Field Methods for
Investigation of the Seabed, 3

MSE 526 Air-Sea Interaction 3

MSE 529 Biological Oceanogr4hy 3

MSE 541 Gravity Aids 3

MSE 551 Ocean Cirdilation, 3

MSE 560 Principles of PhyaicarOcean-
ography 3

!1st 561 Introductio1 to Physical
Oceanography 3

MSE 563 Geophysical fluid Mechanics .. 3

MSE 565 The PhysicCi Dynamics of Estuaries 3
MSE 571 Principles of Chemical-

Oceanography 3

MSE 581 Behavior and Analysia of apean
Structures 3

mAg 5$2 Coastal Hxdrodynamas 3

NS E 583 Engineering Aspects of Coastal

Processes '

$;84 Marine Geology 3

391, 592 Marine Science and Engineering
nSeminar . 1'

610 Marine Sedimentology 3 '

611 Continental Margin Sedimentation .3

663 Advanced Geophysical Fluid

. ' Mechanicd 3 .4

664, 665 PertUrbation Methods in Fluid
Mechanics, I, II 3

MSE 673 Marine Geochemistry . 3

MSE.675 The Use of Radiochemital and
Sable ;sotopes in Marine
Studies 3

,Design of Coastal Facilities 3

Numerical Modeling for Nearshore
Flow Systems 3

MSE 693 .

)

pecial Topics in the Marine
Sciences 1 -3

NSF

MSE
MSE
MSE

ilSE

(

MSE 68'5

MSE 687

41.

The instructional staff for the courses listed
above'consists of the iollowing'..

DEPARTMENTAL FACULTY

Curtin, T.B., M S., Instructor
DeMaster, D.J., Ph.rillissistant Professor
Janowitz, G.S. . Ph.D.. ssociste Professor

-

97 11 6
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KAnykowski, D , Ph D Associate Professor
linowles, C E , Ph 0 , Associate Professor
Langfeld4r, Jay, Ph 0 , Professor and Department

Head
Machemehl, J 1. , Ph.D., Associate Professor
Nittrouer, C A , Ph D , Assistant Professor
Pietrafesa. L J.. Ph D , Associate Professor
Rogers. S 4 , Jr .0 S . Extention Specialist
Tayfun. M A Ph D Associate Professor
:Oelaberg, R.H Ph 0 , Assistant Professor
Wolcott. S.C.. Ph.D., Associate Professor

ASSOCIATED FACULTY

Aneln. M Ph D , Pr,fesson of Civil Engineering
Arya, S P.S Ph Associate Professor of

Ceoscierces
Copeland, B J , Ph D , Professor 'of Zoology
Hassler, , Ph D , Professor of ZoologN
LAgmuir, 1 , M D , Board Chairman, Professor of

Biochemistry
Miller, J., Ph.D , Associate Professor of Zoology
Sorrell, F Y Ph.D , Professor of vechanical

and Aerospace Engineering
Tung, C C , Ph D , Professor of Civil Engineering

To obtain furtrer information, addressdinquiries
.'

J4V Langfelder, Head
Marine Science a'd Engineering
North Carolina State lniyersity
1204 Burlington Laboratory
Raleigh, vorth Carolina 27650'
(919) 737-3326

40PTHEASTERS /LL1N9IS.LNIVERSITY
Chicago, Illinois 60625

Northe astern Illinois Lnlversitx offers an inter-
disciplinary props= in Iiranology and the marine
sciences The principal teaching and reseasch cen-
ter is located on the university campus approximately
four piles from Lak Michigan Because of the prox-
imity.pire and regional importance of the lake. a ,
number of ,ear -round projects are being purOued * '4'
this area Facilities at the iniversity include a
small research vessel, water and sediment samplirg
gem , underwater photography equipment. a complete

ailmee1 nt analysis lab (including x-raw fluorescence
a x-raydiffraction), three large laboratory -le,-
tuts rooms. a photography lab. a weatheefacsimilo
recorder and a seismology lab In addition. thew
Dspartmett of Earth Science sponsors an Environ-
mental Quality Institute which ha's avail. 1e a
water analysis lab (including an atomic absorption
spectrophotometer) Coastal oceanography, courses
4hd research projects are run during the summer at
(Pad cam s,on the Atlantl, and Gulf,soasts and on
Ilake Mic On at the lair campus

undergraduate students interested in ocean-
ography may foilov a program leadistg to a Bachelors

J

degree in the earth sciedoes, geography Ad environ-
mental studies, or' tfie'Kaskaskia Plan, with a con-
centration in oceanography The Kaskaskia Plan.ior
Individuaiized CurriEula,allows the undergraduate
to plan his/her total acOdemic career using the
facilities available at Northeastern and thus would
be particularly uswfdl to the student interested in
oceanography' GraduSte students may obtain a Mas-
..terp degree in geography and environmental studies

or earth scieme2,s wl'th a concentration in ocean-
gsraphy

1 3 S' in EaYth Sciences Three semester hours
in each of the following areas, geology, meteor-
ology, oceanography and one field course, 18 senes-
ter.ho.irs in earth science electives, and 15 hours
in other natural sciences and mathematics.

2 4 S In Earth Sciences. Thirty semester hours
in graduate Earth Science courses and a total of at

, least 45 semester hours of combined graduate and
undergraduate level earth science credit A thesis
is required.

3 B.A in Geography and Environmental Studies

Nines.semester hours in each of the following areas
physical geogeiphy, human geography and six -ours in
reRioral,eeography and three bf the nine hours of
phytical grography.ma,P be taken in marine science
courses

4 M A in GeographN and Environmental Studies
The requirements include 33 hours in geography and
environmental studies (six hours of which nay be

ctaken for thesis credit) Three courses (three
credits each)'are required cartography, statistics
for earth sciences and geography, and scope of
philosophy of the geographical sciences The re-
maining 18 hours may be taken in marine science
courses, and the program most be organized system-
atically under the guidance of the faculty advisor.

5 Kaskaskia 3 A Experimental Pla8/Marine Sci-
ences The requirements stipulate that the student
plan his/her total four year curriculum In conjunc-
tion with a Lnieersity advisor and an outside ad-
visor This would allow a strong concentration in
the physical sciences Al.

The following courses are offered in conjunction
with the abode prograns 100 or 200 level courses
are de,ignated "undergraduate", 300 or 400 level
codnAes are designated 'graduate'.

G4451 Statistics for Earth Science and

iicetEs 352
GEES 371

Geography
Independent Study in Geography
Geomorphology

3

3

3

G&ES 375 Regional Climatrlogy 4
G&E$ 378 Physical CID-otology 3
G6ES 37% Seminar Fluvial Processes 3
16ES .21 Seminar. Climatological'!Rroblems 4
G6ES 373 Biological Geography 3
GEES 442 Geographic Problems in Quantitative

veasurements 3
G4ES :31 Senfnar 6
G6ES 441 Mathenat ical GengrAphy 3
EFI 309 Geochemistry ' 3

ESCI 335 Yeteorologv I 4

FSCI 336 Meteorology II 4
ESCI 317 Principles of Sedimentation 4

ESCI 318 world Regional Geology 3

(.SCI 323 Field Geolngy 4
ESCI )2: oceanography I 3
FSCI 325 Oceanography II

4 , 3
Coastal Marine Research 4

4

98

a



%,

ESC L 326 Individual Study in Earth SCieUCC

ESC 328 Marine Geology-.

;SCI 320 Limnology

MI 325A Limnological methods

ESCI 319 Petrology
ESCI 415 Plate Tectonics

ESCI 325 Seminar' invlronarental Stability

in Lake Michigan ' 3

ESCI 205 Water Resources in Urban Environment 3

ESCI 407 Hydrogeolc"

ESCI 413 Atmospheric Science 1

ESCI 414 Thesis Seminar Earth Science 6

BIO 317 Ecology 3

blo 326. Biological Geography 3

BOIT 316 Algologyi 3

ZOOL 315 Invertebrate Zoology 3

3

3

3

3 .

3

3

The instructional staff for the courses listed
above consists of the following

BIOLOGY

Betz, Robert F . Ph.D.. Professor
Lamp., Herbert. Ph D , Professor and (Thairman

SCIErCE

Charller, Roger H , Ph. D , Prbfoasor

Doehler, Robert 6., Ph D., Professor
Fors14, Albert W., Ph D., Professor
Shabica,)Charles W , Ph D,, Associate Profess

Sood, Mohan K Ph D., Professor and Chairman
Upadhyay, Haase Ph.D., Associate Professor

GEOCRAYRN AWD ENVIRONMENTAL STUDIES

Millard, William, Ph D , Assistant Processor
Winston, Barbara, Ph 0 , ,ssociate Professor

and Chairman

To obtain further information, address Inquiries
tb

Dr
s
Charles W Shabica

, Department of "Earth Science
Northeastern Illinois University
Bryn Mawr At St Louis Avenues
Chicago. Illinois 60625

NORTHEASTERN UNIVERSITY
,,Boston. Massachusetts 02115

Northeaster* University has a marine research
institute on a 20-acre site on the shoreline at
Nahant. Massachusetts. The marine facility is being
utilized by faculty and graduate students for re-
search in f biological oceanography, earth
science and ocean engineering.

No degree, are offered in oceanography at prem-
. ant, but undergraduates can major in earth science

4

and all students may receive oceanographic back-
ground on cooperative jobs at marine - oriented cor-
porations and firms Advanced degrees Incorporating
marine research thesis"problems are developed in
'biology, chemistry, and engineering.

The following courses in Marine Science are

offered -

12.180 aean Chemistry . 4

Principles add practices of chemical and instru-
mental methods in current use in marine inves-
Ilgations, with emphasis on procedures; appara-

' tun. and interpretation of experimrtal observa-
tions Laboratory. Prerequisites 12.105, 12,171,

for equivalent.

16 131 Oceanography I 4

The geology of the ocean basins, the physical
and chemical properties of sea water, the devel-
opment of ocean currents and their important
effects on the land masses of the world

16 132 Oceanography II 4

The productivity of animal and plant life in the
various zones of the ocean, the growing economic
importance of the oceans as a source of food for
the expanding world populltion.

16 233 Coastal Processes 4

The effect of nearshore marine processes and the
resultant coastal responses. The dynamics of

waves and currents and the associated erosion,
transportation, and deposition of sedimentform-
ingrbeaches, barrieeislands, and cliffed strnc-

tures Prerequisite 16 201

16.131 Oceanography I '2

Introduction to the origin of the global ocean
e and the physical and chemical properties of sea

water. Development of ocean currents and their
'effect on the land masses of the world. Prob-

lems of ocean pollution are examined. Prereq-

uisite 16.503 or equivalent.

16.532 Oceanography II 2

The habitat zones and organisms of the sea.
Phytoplankton, zooplankton and nekton are dis-
cussed. The growing economic importance of
marine resOurces for the expanding world popula-
tion. Prerequisites 16.531 or equivalent.

s
16.533 Marine Geology 2

Physiography and structurV ocean basins.
Marine geological processes and features includ--
ing sedimentation, erosion, shorelines, ancrbot-

. tom topography. Methods and techniques of marine
geological exploration. Prereqvisite: 16.503 or
equivalent.

16 534 Fisheries Oceanography I 2

SursiTy of commercially important marine organisms.
An Aptroduction to life histories and distribu-
tion of commercially ispirtant seaweed. shellfish,
and Population dynamite and fishery po-
tential of the world's oceans. An analysis of
fishery stocks and sea farming. Prerequisite.
16.503eor equivalent.
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16.535 Fisheries Oceanography II
ab.

. Examination of fishery methods and techniques
around the world in theatight of recent tech-
nological advancement Prerequisite. 16.534
or equivalent.

2

16.536 Fisheries Oceanography III 2

A study of tht ci;Merclal products and applica-
tions of marine organisms such as sea weed, fish,
and shellfish. Particular emphasis on the marine
products of commerce from the New/England area
Chemical, industrial, and dietary applications
of. marine products. Prerequisite: 16.535 or
*gravalent.

18.810 lIththyology

Natuial history and systematics of fishes, with
emphasis on marine species (Marine Science
InAltute).

18 8r5 41ological Factors in Ocean Engineering 2

Natural biological phellomena and their rela-

tionship with ma -made alterations of the sea
teAkquisite ReAlstatIon in a graduate engi-

,: etleg pro

011),"

18.818 Ecology of Salt Marshes 3,

Survey of fauna and flora, environmental factors
affecting them andaurrent . iological and social

problems associataiWlth this habitat. This
course will meet fot Cwo lectures of one and one-
half hours each and one lull day of laboratory_
for six weeks during the summer quarter. Pre-
requisite, A basic ecology course or consent
of the instructor.

18.830 Marine Algae

to

Or,

Systematics, life histories, and ecology of
marine Ilgle, with emphasis on,the flora of the
Gulf of Maine (Marine Science Institute).

To obtain further information, address inquiries

Nathan W, Rie;t..Ph,D., Director
Northeastern lverbity Marine Institute
Northeastern University
360 Huntington Avenue
Boston, Ipsachusttts 0211*

Director of Admissions
Northeastern University
160 Huntington Avenue
Boston, Massachusetts 02115

7
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' THE OHIO STATE.BNIVERSITY
Columbus, Ohio 43210

The Ohio. State University maintains teaching and
research facilities in the marine and aquatic sci-
ences and related fields at the Franz Theodore Stone
Laboratory on Gibraltay Pt land in Lake Erie and at
the main ca pus of thi University in Columbus. The
research activities in marine and aquatic sciences
and related fields are coordinated through the Uni-
versity,'s Center for Lake Erie Area Research 1GLEAR/
with laboratories end offices at Port Clinton, Put-,
in-Bay, and Sandusky, Ohio, on South Bass Island in 1
Lake Erie, and the Columbus campus.

The principal teaching facilities for aquatic
sciences are located on Gilbraltar Island overlook-
ing Put-in-Bay Harbor These facilities provide
ample laboratory, classroom, and office space for
the summer teaching program. The equipment supply
for the prOgram is extensive, in addition tothe
usual modern la). oratory equipment, two large lake
vessels and numerous outboard and manually propelled
small boats are available. The island library prO-
vides a valuable study tool containing books, peri-
odicals, and reprints related to all categories of
aquatic science Dormitories for students, housing
for faculty and a University-operated eating facil-
itl arils part of the physical plant.

Degrees offered with emphasis in marine or aqua-
tic silences

1. B.S and B A The student, together' with his/
her advisor may design a baccalaureate program in
one of several disciplines with emphasis on aquatic
science and a balanced academic background for grad-
uate study it marine science. The general require-
ments for a baccalaureate degree are:

a) Not less than 40 quarter hours in the
chosen major area

b) Fifteen quarter hours in each of the three
basic areas of academic study the humanities
the social sciences, and the natural knees

c) English, ,a foreign language,. mathematics
and/or philosophy-6nd history.

d) A total minimum of 180 quarter hours.

The baccalaureate degree with emphasis in and/or
preparation for advanced aquatic studies may be taken
in the following areas' Biochemistry, Biology,
Botany, Entomology, Genyelcs, Microbiology, Zoology,
Natural Resources, Anthropology, Geology, Civil Engi
neering,'ChemicalaEngineering, and Mathematics and
Science Education.

2. Master's Degree. The Master of Science degree
may be earned in each of the above disciplines, plus
Environmental Biology, Developmental Biology, and
Biophysics.

The general requirements for the M.S. degrees as
stipdlated.by the Graduate School of The Ohio, State
University are. completion of a tainiznavf kours
of graduate coursework within six calen4r years with
a cumulative point-hour ratio of 3.0 004.0) in all
courses taken for graduate credit, aucCessfeal com-
pletion of a final comprehensive examination; an
approved thesis.

Certain of the academic areas listed above provide
an alternate M S. degree program without'thesis but
with more extensive graduate course iequiremedts.



3. Doctor Philosophy Degree The5Doctor of

Philosophy degree may be darned in all/academic
areas listed above as offering the M g. degree ex-
cept Natural Resources. The general requirements
for the Doctor of Philosophy Degree are

"a) Compre,t1c,.....f a minimum of 135 quarter

hours of graduate coursevork, (including credit
for dissertation research) beyond the baccalaur-
eate degree, wilih cumulative point-hour rati

' of at least 3. (of,4 0}
.b) A period of concentrated graduate stud

beyond the mister's degree, at the Columbus
eLpus, during three of four consecutive quar-
ters with at least 10 graduate credit hours a
quarter.

c) Successful completion of a general compre-
hensive examination no later than two quarters
prior to the date on which the candidate expects
to receive the degree

a) Presentation of an acceptable dissertation
embodying (he'results of an Original investigation.

e) The passing,of a 'final oral examination on
the dissertation and on the immediate field of
investigation. s

Biological Sciences undergraduate/graduate courses '

with primary emphasis on aquatic systemi. (Numerous

- a itional courses offered by many departments of therniveraity contribute in part or are applicable to
an understanding of aquatic.and"marinescience.)

Botany 313
Botany, 610

Botany 611

Botany 632

Botany 244

Botany 1i7
Botany 3

Botany 8 2
Botany 891

Botany 897

Entomology 531

Entomology 532
Entomology 611
Entomology 612
Entomology eel

Entomology 662
Entomology 755
Entomology 891

Introduction to Ecology '

Field Botany
Higher Aquatic Plants
Physiological Ecology of Plants

(Aquatic Emphasis)
Algae

1
Plankton
Aquatic Mycology
Seminar in Environmental Botany
Interdepartmental Seminar In

Environmental Biology,
Interdepartmental Seminar In

Natural Resources Eta

Pesticides, the Envircetment, and
Society

Pesticides Regulations
Field Entomolbgy

0 Aquatic Entomolpy
Medical Entomology
Pfinciples of Insect Ithicology
immature insects
interdepartmental Seminar In

Environmental Biology

Microbloiogy 301' biology of Pollution
Microbiology 509 Microbiology in Relation to Man
Microbiology 601 General Microbiology& .

'Microbiology 602 General Microbiology Laboratory
Microbiology 629 Pathogenic Protozoology
Microbiology 634 Water Microbiology ,

Microbiology 639 Aquatic Microbiology
Microbiology 662 Physiology &mycology of, Aquatic '

Microorganisms
Microbiology 891 Interdepartmental Seminar In

Environmental Biology
Microbiology 897 interdepartmental Seminar Fn

Natural Resources

Zoology 211
Zoology 313
Zoology 320,

)
lnyertebrate Zoology
Introduction to Ecology
introduction o Biblogy of the Sea

N.
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Zoology 611

Zoology 612

Zoology 620
Zoology 621
Zoology 622
Zoology 624
Zoology 626
Zoology 647

Zoology 650
Zoology 651
Zoology, 652

Zoology 653
Zoology 654
Zoology 655
Zoology 660
Zoology 665

Zoology 666

Zoology 710
Zoology 714
Zoology 72

,Zoology 81
Zoology 812

Animal Parasitoldgy
Invertebrate Zoology
Vertebrate Zoology
lchthyolo(y

Herpetology
Advanced Ornithology
Biology of Fishes
Plankton
Animal Ecology
Field Zoology
timnology
Fish Ecology
Physiology of Aquatic Animals
Limnology
Fisheries' Biology

Research Techniques in Fishery
Biology

Radiation Measurements in Aquatic
Systems

Fish end Wildlife Parasitologp
Environmental Pollution Abatement
Marine Biology Seminar
Advanced Invertebrate Zoology
Advanced Invertebrate Zoology

Individual Studies 693 in all disciplines listed,"
above-afering degrees id aquatic-related areas.,

Research 999 in all disciplines listed as offer-
ing degrees in aquatic-related areal.

t 4

The research unit of the aquatic and marine pro-
gram at The Ohio State University is the Center for

Lake Erie Area Research (CLEAR) Mich maintains
laboratories and offices in Columbus, Port Clinton,
Put -in -Bay, and Sandusky'. CLEAR serves the Univerr

sity as a focal point for action directed toward
solutions of scientific and engineering problems of
the lake as well as societal and economic conditions
of the adjacent coastal zone. CLEAR's objective is
to encourage and promote individual and multidisci-
plinary research on ell aspects of Lake Erie and its

environs, The Center coordinates sponsored research
in several major areas of man's conc n, contempor-

ary examples of which are'
Co4

1. Food resources lion the lak
2. Impact of the energy 9r181

ei 3. Coastal zone management an erosion control,

and
"4. Pollution and eutrophicatio

The research phke-a the Lake Er e Program is
closely linked to instruction by providing etude's'
with financial support and stimulating topics for
theses, dissertations, and other individual study

efforts. CLEAR also serves as an inter-university
coordination center for faculty and students from
other area institutions with coon interests in
lake Erie and marine studies.

Public service efforts are jointly sponsored by
the instructional and research units. These ser-
vices include special interest tours s, conferences,
seminars, workshops, publications, d advi ory as-
sistance to groups and individuals n a wi e range

of subjects related to Lake Erle. ry services
are coordinated through the Ohio Sea Crant Program.

Current (1979-1980) research projects dealing with
Aquatic/marine subjects. Ns

1. Bilateril Asymmetry In Freshwater Plebe, as an
Index of Environmental Contamination



2 biological Evaluation of Stream Improvement
and Structures in the Chippewa Creek Water-
shed Protection and Flood PrGentIon Project

0 1. Commercial Fishing Gear Mortality e

4. Comparative Cytology and Biochemistry of
Selected Green Algae

5 Environmental EvalaotIon of a Nuclear Power
Plant on Lake Erie

6. Esivironmental History of Toolik Lake and
Toolik Drainage

Om,

/. Experimental Analysis of a Predator-Prey Sys-.
tem (redear sunfish - benthic moliuscs)

8 Great Blue Herons as Environmental Indicators

9. Inhibfion of Microbiological Acid-Production7

initoal Minx Refuse and Strip Mine 4oils,

LO
.

ItipaCt
)
Of the Nematode Parasite Eustrongylidgs

tubifex on Yellow Retch in Lak4 Erie

1l. Investigation of Mortality of Lake Trout
Stocked by Airplanes

'N. 12. Lake Erie Nearsliore Surveillance Program
(Western Basin)

13 Llmaological Investigations of Water Quality
and Fish Larvae in Lake Erie

14. Monograph of the Saprolegniaceae

15 Ohio Sea Grant Proeam (11 Administration,
(2) Extension, (3) Marketing Frestwater .

Drum and Other Under-Utilized Species

16. Operational Aquatic Monitoring Program for the
Davis-Besse 'uclear Power Station

\

17. OrganochloVne.Contaminant Leveis,in Zdibl6
and Inedible portions of Selected Lake
Erie Fishes

.

18 Physiology of Buoyancy Regulation

19 ProductiAlty of Great Like Zooplankton

20 Resource Patterns and the Structure of $ocial
.Systems (Mottled Sculpin, Cottus bairdi)

'21. A SFrr117eIrventory of the Lake Erie Shore-
Ins and Selected Research .of Navigable

. Rivers in the Slate of Ohio

22. Study to Determine the cAuse and Conditions of
Green Water En Wastewater Treatment Basins

/I(

23. Summa y of Knowledge pf the Fish and Wildlife
R rtes of the Coastal arietlandS of the
C t Lake* of the Uniped States

.
, .

24. Transp rt Properties of the Great Lakes Seiche-
Affected River Mouths

The OSU instructional and research faculty for
aquatic and Mari. degree and research programs
listed are.

Baby, Raymond S . Adjunct Professor, Anthropology
bates, Robert L 4, Professor Emeritus, Geology

r

Baumann, Paul C., Adjunct 'Assiltant Professor,
Zoology

Bedford, Keith, Associate 'Professor, Civil
Engineering

Berra, Tim M., Associate Professor,'Zoology
BookhoOt, Theodore A , Adjunct Professor, Zoology
Britt, N. Wilson, Protessor,NEntomology
Carey, Walter E., Associate Professor, Zoology

and Nuclear Engineering
Carl.ine, Robert F , Adjunct Assistant Pressor,

Zoology

Cavender, Ted M., Associate Professor, Zoology '

Colinvaux, Paul A , Professor, Zoology
Cook, Clayton B.,, Assistant Professor, Zoology
Cook, Susan K., Adjunct Assistant Professor,.

Zoology

Crites, John L., Professor, Zoology
Culver, David A., Assistant Professor, ZooLegy
Downhover, Jerry $ ,, Associate Professor, Zoology
Dugan:Patrick R , Professor; Microbiology
Floyd, Gary L., Associate Professor, Botany

,Frea, James I , Professor, Microbiology

CritLolG:vra?14 A.,

Adjuhct Assistant Professor,

Greenwal4, Lewis, Associate Professor, Zoology
Griswold, Bernard L , Adjunct Associate Professor,

Zoology s
,

Herdendorf, Charles E. Ptofessor, Zoology
Johrson, David L., Assistant Professor. Natural

Resources
King, Charles C., Director, Ohio' Biological.

Survey
Lustick, Sheldon I., Professor, Zoology
McKenzie, Gary D., Associate Professor, Geology
Mintzer, Olin W., Professor, Civil Engineering
Moore, Charle.s A., Professor, Civil Engineering
Peterle, Tony 3., Profgssor, Zoology
Pfister; Robert M , Professor, Microbiology
Putnam oren C., Professor. Zoology
Randles, ster I., Professor, Microbiology
RiUtter, Je frey M., Adjunct Assistant Profeisof,

Zoology
Ricca, Virrient T., Professor, Civil Engineering
Ross, Robert T., Associate Professor,"Biochemistry
Seymour. Roland L , Associate Professor: Botany
Smith, Kenneth R., Associate Professor, Zoology
Snyder, Roy E , Assistant Professor, Botany $
Stansbery, David H., Professor, Zoology
Stein, Roy Professor, Zoology
Stiefel, Rober C , Professor, Civil Engineering
St John, F. L e, Assistant Professor. Zoology
Stuckey, Ronald L., Professor, Botany

Svanks, Karlis. Associate Professor Emeritus,
Chemical Engineering

Sykes, Robert M , Associate Professor, Civil
Engineering

Taft, Qjarence E., Professor Emeritus, Botany
Tassava, Roy A., Professor, Zoology
Valentineqarry D., Professor, Zoology
Whitlatc1.4 Elbert E , Asiistant Professor. Civil

Engineering
Zapatosky. lohn'E., Adjunct Assistant Professor,

Zoology.

to

or,

To obt'ain further information, 4d4cess inqUiries

ao.

Dr)Charles E. Herdendorf, Director
Center for Lake Erie Area Research
The Ohio State University
484 West 12th Avenue
Columbus, Ohio 43210
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Dr. Richard O. Moore, Associate Dean
College of Biological Sciences

,The Ohio State University
"484 West 12th Avenue,

Columbus, Ohio 43210

OLD DOMINION UNIVERSITY
Norfolk,'Virginia 23508

o ,

INSTITUTE OF OCEANOGRAPHY

The 'institute occupies a 20,000 square fdot build-
ing on thecampus'of Old Dominion Vniversity.with
eight iaboratories for biologimai, chemical, geolog-
ical, and physical oceanography. An additional,
marine eqture building is located across campus and
houses eqUIpment for holding and culturing fish,
imacroinvertebtates. and plankton. The Institute's
research laboratories are extensiveiy'!quipped for
work in all disciplines of oceanography. A larj4
radiogeochemistry lab supports research involving
radioisotopes A computer terminal is located-in
the building. The Institute maintains docking fa-
cilities at the Naval' Amphibious Base at Little
Creek. Norfolk, Virginia A 65-foot former Army T-
boat, R/V Lindwood Holton, has been converted For

use in coastal and estuarine studies: The vessel
contains oceanographic winches, a crane, sampling ,

equipment, andtiaboratory facilities. Smaller ves- -

eels are also operated by the Institute Investi-
gators with requirements for larger vessels have
access to those of nearby institutions.

Master of Science degrees in oceanography are of-
fered with the choice of emphasis in physical ocean-
ography, chemical oceanography, geological ocean-
ography. and bioiogicai oceanography. In order to

qualify for a degree of Master of Science with a
concentration in oceanography, a student must meet

the following general requirements.

1. He or she must lave satisfied the various
degree requigtments established by the U-ifersity

rr
and state in the graduate catglogue.

2. The student must satisfactorily cCiigfiete either
a thesis program consisting of 32 semester hotirs of
graduate study or a now-thesis program consisting of
38 semester hours of graduate study. The otwdent's
program must door to the following outline

a) Fifteen hours of basic'coursework is're-
quired. This core program consists of Physical
Oceanography (0C 604 -605). Chemical Oceanography
(0C 610), Geological Oceanography (0C 620), and
Biological Oceanography (0C 640).

brParticipation in Institute seminars for a
'minimum of two semesters is required of each

Amerce candidate
c) Three hours of research is required. No

more than three credtt hours of research may be
appliedto the semester hour requirement for the
aster's degree.

d) Three hours of thesis is required -. gro more

than three credit hours of thesis may be applied

to the semester hour requirement for the me ter's

degree. (Not required for the nonthesis pro rem.)
,e) Each student under the thesis' program i

required to take at least three additionsl co ses

at the A00 level selected from an approved lie
f) Esch student under' the noqtheeis program, is

requIr04 to take st least six additional courses
at the 600 level selected from an approved list.

In order to qualify for the degree of Ph.D, in
Oceanography, a student must paasoh diagnostic exam-
ination during the first semester, a comprehensive
examination at the.completion of c4ursevork, and a

defenbe of the dissertation. Twenty-four credits of
post-MS coursework 'are required and 24 credit hours'.

or more,of dissertation work erldents who are very

well qualified may be offered the option'of by-pass-
ing the -MS degree and entering the Ph D. program
after completion of at least 18 credit hours of MS-

level work.

Two Ph.D. degrees were granted during 1979.

The #iloving courses are offered In conjunction
with the above programs{ doe

U\DERGRADUAtE/GRADUATE COURSES

106 Introductory Oceanography
107 IntrodiZtory Oceanography
120 Small Craft Navigation
121 Seamanship for Oceanographers

195 Topics in Oceanography

196 Topics in Oceariography
401 The Seaport as a System
06 Oceanography
413 Oceanography of Seaports'4

491 Problem-Solving in Seaport Systems

497 Special Topics in Oceanography for non-
Science Majors

601 .oceanographic Analysis
.604 Physical Oceanography
605 PhysicsAmOceanography
60f Theory of Waveg
608' Underwater Sound
610 Chemical Oceanography

611 Chemical Oceanography Laboratory
612 AdvanSed Chemical Oceanography
614 Environmental Chemistry of the Oceans and

poastal Zones
617 Theory of Tides

620 Geological Oceanography,
625 Dynamics of Marine Sedimentation

626 Beaches and Shallow Water Processes I

628 Marine Sediments
630 Dynamical Oceanography I

631 Marine Geophysics
640 Biological Oceanography
641 Marine Phycology
642 Marine Microbial Ecology
643 Physiology of Marine Plants
644 Envirolmental,Phyaiology of Marine

Invertebrates
645 crustaceb, in the Marine Environment

646 Sea Farming

660 Environmental Control in the Ocean°

670 Wave and Tidal Dynamics in Estuaries.
Bays and Harbors

671 Estuary Dynamics
691 Seminar

692 Seminar
693 Special Topics in Oceanography.

698, Reteiich

699 Thesis

707 Staristical Wave Theory

4

4

1

1-3
1-S

3

3

3

3

1-4

,3
3

3

3

, 3

3

2

3

3

3

3

3

3

3

3

3

3

3

3

3

3

4

3

3

3

3

1

3

1-9

1-9
3
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709 Opticat Ocean.) ky % : , 3

712 Radio hem y f the Oc n

7l0' 'Thermal Proces in the Oc n '
-.1,

714 "Biological-Chemfc 1 Interac ions in the
Oceans

716 The Ocean as a Chemical System
718 prganic Geochemistry of the Oceans
720 Ocean Boundary Layer Problems
725 Remote Sensing of Off-Shore Waters and

Estuaries
#

1:6 Beaches and Shallow Water Processes 11$ 3

730 Dynamical'Oceanography II 3

732 Geochemistry of the Wee* S . 3

747 Reproduction of Marine Invertebrates .4
748 Plankton Population Dynamics I 4

749 Plankton Population Dynamics II " .,,,,4 4

755 Advanced Studied in Phytoankton Biology 2

756 Adyand5d Studies in Zooplanknon Bigidv 2

a 760 Cont ovary Problems in Biological'
Oceanography. / 3le

798 Research 1-9

799 Dissertation 1-9

3

3

3

3

Under special circumstances, elective courses
available in other departments as listed below may
be suptituted for certain o, the 500 -level ocean-
ogra0Wy courses required of master's degree andi-
dates.

DEPARTMENT OF GEOPHYSICAL SCIENCES

516 PallOecology
517 Geochemistry
525 Coastal Plain Geology
532 Sedimgdtary PerrolOgy
534 Introduction4po Geophysics
535 Micropaleontology
548 Physical Meteorology
561 Dynamic Meteorology I
562 Dynamic Meteorology II
624 Dynamics of the Marine Atmosphere
667 Atmospheric Transport and Diffusfbn

1

DEPART:1En 0 PHYSICS

661 Principles of Atmospheric hysice
666 Special Topics In EnvironOental and Spec",

Physics

401114

DEPARTMENT OF CIVIL ENGINEERING

640 Hydromechanic
641 Open Channel Hydraulics
643 Water Resources.Systems Engineering
644 Case Study in HydraillIcs and Water Resources
645 Hyaramechanits 1pf Mass Trvaport. Processes oin

Open Water Systems
741 Sediment Transport Mechanics
742 Scaled Models in Water Resources
743 Advanced Mathematical Modeling in Water Resource's'
744 Advanced Water" Resources Systems

'

DEPARTMENT OF BIOLOGI SCtEN

516 Mycology
517 Limnology 4

518 Aquatic and Wetlands Plants
'519 Marine Plankton
520 ..Ichthyology.

569 Marine Microbiology
:622 ArthropodsaLkMarshes and Estuaries
623 Advanc okogy
650 Mari Benthic Ecoljogly

I ..

I

1

DEPARTMENT OF CHEMICAL SCIENCES

611 Principles of Chemical,Instrumeritation
Lecture 1 is

612 Principles of Chemical Instrumentation Ls!)ora-
tory 1

613 Principles of Chemical Instrumentation
Lecture II r

614 Principles of Chemical Instrumentation Labora-
tory II

I'
The instructional staff for the courses listed

above consists of the followiAg

Grosch, Chester E:,_Ph.D., Saes Lti and Pay M.
Slaver Professor of Oceanography

Johnson, Ronald E., P4.D , Graduate Pre.uem
Director and Associate Professor of Ocean-
ography

Ludwick, John C., Ph.D., Director of the Insti-
tute of Oceanography and Samuel L. and Fay M.
Slover Professor of Oceanography

Oertel, George F., Ph D., Associate Professor of
Oceanography

°felt. George S , Ph.D., Assdciate Professor of ,
Oceanography .

Provenzano. Anthony J Ph.D., Professor of
Oceanography.

Wade. Terry L.. Ph D., Assistant Professor of
Oceanography

' White, Harris H.. Ph.D , Assistant Professor of
Oceanography

Wong, George LP , Ph.D., Assistant Professor of
Oceanography

JOINT APPOINTEES

Alden, Raymond V., III, Ph.D.. Assistant Profes-
sor of Biological Sciences ana Octinogruhy

Bell, Charles E., Jr., Ph.D., Professor of
Chemical Sciences and'Oceanography

Birdsong, Ray Ph.D., Associate Professor of
Biological ciences and Oceanography

Blair, Carrel H., Ph.D., Assistant Professor of
MathemAtics and Oceanography

Darby, Dennis A., Ph.D., Chairman of the Depart-
ment of Geophysical Sciences and Associate
Professor of Geophysical Sciences and Ocean-

s ography
Pauer, Daniel M., Ph,D Ass istant Professor of

Biological Sciences and Oceanography
Kindle, Earl C.. Fh.D , Professor of Geophysical

Sciences and Oceanography
Kuo. Chin Y., Ph.D., Associate Professor of

Engineering and Oceanography 4

GOO

To'obtain further information, address inquiries

Dean of Graduate Studies
Old Dominion University
Norfolk, Virginia 23508

(804) 489 -6000, ext",66630

*DEPAR\HEST OF BIOLOGICAL SCIENCES

The Department of Biological Sciences offers
.vide -based marine curricula on the undergraduate and
graduate levels. Having a full-time faculty of 34
and f major development in eCologicalsci-
ences. microbiology and biomedical sciences, a
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significant portion of the department's orientation
is in marine biology. A new Life Science building

is under construction and will house five labora-
taries assigned to marine courses and research 'A

special water pollution ,laboratory is already in

operation, with the new building having speci4Aty
rooms for an existing herbarium collection of wet-
lands and aquatic plants, an aquatic animal and
culture laboratory and a research vertebrate
museum for animals of the coastal plain Other de-

partmental cacialties include an electron micro-
scope laboratory, an Alma' holding and research
facility, greenhouse, and a biology laboratory sup-
port facility for culture and media prep needs.
Field equipment includes four fiberglassed hulked
skitfs, with outboard rotors and an array of col-

lection gear. The Department also operates a fully

0 equipped mobile field Laboratory, two departmental
vans, and a service truck for travel needs. Two
field stations are presently under various stages
of development; one functions in the Barrier Island

P complex, the other is in the Great Dismal Swamp.
In addition, the Department is actively involved in
an interdisciplinary campus program on Seaport Sys-
tems Management *

under the B.S, in'Ilhologv'program, students may
take a concentration in Marine Biology courses which
would include approximately 20 semester hours.

Under the Master of Science degree a concentra-
tion in Marine Biology may.be obtained The sto-
dentmay select from a thesis (31 hours) or non-
thesis (34 hours) track. Course selection is deter-
dined by the recommendations of the student's ad-
visory committee which would usually include a
majority of marine biology courses.

*4

Presently the onty(tpctorate awarded through the
Department is a Ph 0.1n Biomedical Sciences. In

addition to the marine biology courses are numerous
supportive *election in invertebrate zoology, animal
physiology, ornithology, and various ecological
areas.

Thb following courses are offered in conjunction
with the above programs;

UNDERGRADUATE/GRADUATE COURSES

Biology 415/515 Marine Ecology
Biology 418/518 Aquatic and wetland Plants

'Biology 419/519 Marine Plankton
;Biology 420/520 Ichthyology

Biology 430 /530 Marine Science
Biology 437/537 The Seaport Ecosystem
Biology 443/543 Marine Science-Field Studies

Biology 469/561 Marine Microbiology
Biology 4'0/570 Pollution Ecology

GRADUATE COURSES

Biologr64 2/1"

Biology 623
Biology 624

Biology*6111

Biology 635

Bio4ogy 636
Biology 637

Biology 649

4

4
4

3

4

4
4

ArthromOs of Marshes and
Estuaries 4

Advanced ichthyology 3

Fisheries Biology 3

Ecosystems Models and Systems

Analysis 5

osstel Ecological Systems of
the U.S. 3

Marine Zooplankton 3

Marine Phytoplankton 3

Zoogeokraphy '

Biology 650 Marine BenthiOtcology
Biology 698 Research
Biology 699 'Leeds

4
3

3

Of the Department's 34 faculty members, the fol-
lowing are directly involved. In both the marine
biology course offerings and research activftles.

Alden, Raymond W , Ph D., Assistant Professor of
eBiological Sciences and Oceanography 'r

Ray S., Ph D , Assoilate Professor of

Biological Sciences and Oceanography
Dauer, Daniel M., Ph D , Assistant Professor of

Biological Scie es and Oceanography
Er,kenbrecher, C. D., AsaistatNprofessor

- of Biological ences

Johnson, James C., Ph.D., Assistant Professor
of Biological Sciences

Kirk, Paul W., Ph.D., Professor of Biological
Sciences

Marshall, Harold G., Ph.D., Professor of Bio14-
icll Scienceg and Oceanography

Musselman, Lytton J , Ph D., Associate Profesaor
of Biological Sciences

JorsT APPOINTMENTS

Provenzano, A,J , Jr , PhD , Slover Professor

pf Oceanography
Rule,. Joseph-H.. Ph.D , Assistant Professor

Geophysical Sciences

to

Chairman or the Graduate Program Director
Department of Biological Sciences
Old Dominion University
Norfolk, Virginia 23508

To obtain further information, address ii;quirlea

ORANGE COAST eOLLEGE
Costs Mesa, California 92626

s --

The Marine Science Department was formed in the
Fall of 1968, with a working complement of one in-
structor, very little hardware, and three potential
marine technicians formally enrolled in s new and
experimental two-year curriculum. In May of 1971,
the expanding department moved to new quarters in-
the recently climpleted Center for Applied Science.
Equipment currently available for training includes
a 10,000 gallon circulating marine aquarium system
for display and speciment storage, a "vet" marine '

lOoratory with cold-room capability, equipment
such as spectrophotometers. pH meters, oxygen ten-
sion englyzers,,water-immeraion Nikon microscopes,
dissectron microscopes and optics. Questar optical
system *for long-range study, telemicroacopy, tele-
photography and navigation. Gilson differential
respirometer. absorption spectrometer. gas chrome-
tograph, on-line computing capability with the Col-
lege's IBM System/170. two 16-foot Boston Whalers

105

124 '



"lb

A

and two 23-foot SeaCr1ft iiboard-ilrboard vessels
for field work, dredges, w ter samging equipment,

instruments for lab and field use in Che measure-
ment of phypical parameters such as salipity, pH,
conductivity, trace elements, etc. Other equipment
is planned or available on loan from other College
departments on a part-time basis The Department
also purchases time on large, ocean-going research
ves

D

Is when appropriate.
,

.

gree Offered' Associate infkrts, withi3.pect-
alization in Marine Technology

The following required courses are listed below.

FOR DIRECT EMPLOYMENT AND ASSOCIATE DEGREE

Mar Sc 100 The Marine Sciences 3

Mar-Sc 185 Ocean Resources 3

Mar Sc 210 Seamanship snd Navigation
Mar Sc 260 Marine biology 3

Mar Sc 285 Oceanographic jechnoNgy 4

Math 045 Inter Teeh Math 3

Ind Arts 140 Electron.kcs 3

Env Sci 140 Chemistry 4

Env Sci 240 Water Analysis 3

BIS 114 Basic Programming 1

Physics 110 Introductory Physics 3

English 105 Technical Report Writing 3

P E. 110AD Skindiving 1

P.E. 111AD Scuba Diving' 2

Plus one course from each of the fojlowing groupings-

Geol
Env Scl
Bio

100 Introductory Ceology
100 . Introductory Ecology
Ipo, Introductory Biology

Welding
Drafting
Machine Shop Practices

Ind Arts 150
Ind'Aits 120
Ind Arts 130

3

3

3

3

3

Which of these courses the student takes will be
determined by the student and his faculty advisor )

It will also be necessary for the student to
fulfill the Orange Coast College General Education
requirements Thelabove program is, of course.
approved for veterans.

as

CO:

The instructional staff of full-time faculty is
follows:

Garrison, Tom S., Ph.D., Assistant Professor of
Marine-Biology and Department Coordinator

Kelly, Dennis, M A Instructor in Marine Sciences
Low, Don R., M S T Counselor
Reese, Jamrs I., M S , Professor of Marine

Sciences
Westgaard, Dean J M A Associate Professor of

Physical Educatioh

To obtain further Information, address inquiries

4 Dr. Tom Garrison
-`" Department of Marine Sciences

Orange Coast College
2701 Fairview Road
Costa Mesa, California 92626
(714) 556-5647

OREGON STATE UNIVERSITY
Corvallid, Oregon 97330

SCHOOL OF OCEANOGRAPHY

The Schoo,l of Oceanography during the last decade
and a half has become a leader in oceanographic
research and education, and ranks as one of the top
university progsams in the nation.

Coursework is offered on the main campus in
Corvallis.

The Marine Science Center at Newport is used by
several schools and departments at Oregon State
University. The main building has offices and fresh
and salt water laboratory space as well as'a public
auditorium, aquarium, and museum. Further details
of the Marine Science Center in Newport are included
below.

The School of Oceanography offers only graduate
(M.S., M.A., and Ph.D.) degrees with majors. in
biological, chemical, geological, physical, and
geophysical oceanography. A major in marin4 re-
source management is only offered at the Master's
level.

Applicants must have an undergraduate major in

an appropriate discipline with ajrinimum of one
year each of university level chemistry, physics,
and calculus. Selectios of students is based on
undergraduate record, graduate. record examination
(GRE) stores, and letters of recommendation.

All atudents majoring in oceanography or amine
geophysics are expected to participate DOrwork at
sea during their graduate career.

.1

1. M.A or M.S in Ocearlography. A minimum of
iul,.5 hours including thesis 'ork is required for the
master's programs Appripximately two-thirds of the
work must be taken in the School of Oceanography.
In special cases, the thesis requirement may be

' waived.

No foreign language is required fir* the M.S.

c,

degree. For the 11.1. degree, the student must show,
by examination or 1:757 adequate undergraduate courses

(not lees than two yew); a reading knowledge of
ne'forsign lanivage, usually Russian, German, or

French.

r
' Candidates,MuSt

.

pass a two-hour final oral exam-
ination including rethesis defense.

106

2. in Ocean° ra h Credits earned in the
A.s. o .A. program e transferred into the
Ph.D. program. 0.0. candidates are required to
have the equivalint .f at leant three years of full-
time graduate work <fter receiving4an and rgraduate
(a.s. or 6.A.) deg ee. The credit hours in pro-
gram are determined by the student's doctors com-
mittee (five or six members of the OSU graduate

.faculty). A foreign language is sometimes required.
Normally one year is needed for thesis work. Candi
dates must pass a written departmental comprehensive
examination (based on the oceanography courses), a
university preliminary examination on the Ph.D. pro-
gram, and a final oral thesis defense.

3. M.S,r, M A., and Ph.D. in Geophysics Programs
in geophysics are offered within the School of Ocean-
ography and in cooperation with the Departments of
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"Physics, Geology, and Mathematics. A itudent study-
ing fora degree under this ptogr'am works out a
Course of study upon consultation with his/her com-
mittte. This program must innjude a mintmum of
three courses in oceanography. Examination proce-
dures and foreign language requiriments are the
same as for oceanography degrees.

4. M.A. or M.S. in Marine Ps.mourca Management.

" This program is designed to pfepare students for
careers in respurce management and usually consists
of basic courses in oceanography, economics, and

business administration. Additional courses may be
taken in the OSU 'Schools of Engineering and Agri-
culture and the Colleges of Science and Liberal Arts.
Each program is adjusted to the needs of the indi-
vidual. No thesis is xequired but an internship
usually'is.

4

The following courses ar offered in conjunction
with the above programsi

TIlE COURSES OF INSTRUCTION

All coursei.nunbered500-599 maybe taken for
graduate credit. Bourses numbered 400-499 nay be
taken for graduate credit if designated (C) or (g).

'Those designated (g) may be used only as part of a

minor. Oregon State iiniversity operates on the
quarter system and credits are in,uarter hatrs.

OCEANOGRAPXY COURSES '

Oc 331 Introduction to Oceanography . 3
Oc 405 ° Reading and Cdnference (g)
Oc 406 Prolets (g)

I
On 407 Seminar (g)
Oc 408 Workshop (g) '

' Oc 43; Physical Oceanography (G) 3

Oc 432 Currents and Water Misses (C) 3

Oc i438 Underwater Acoustics (C) . 3

Oc 442 Marine Zooplanktmp (C) 3

Oc 443 Marine Zooplankton Laboratory (C) 2

(Oc 442 to b'e taken concurrently)

Mb 450 Marine Microbiology (C) 3

Oc 471 Physical Limnology (g) 3

Oc 490 Principles of Biological Ocian-
ography (g) \ 3

Oc 491 Principles of physical Ocean-
ography (g). , 3

Oc 492. Principles o$ Geological Ocean-
-. ogrlphy (ilf` .

.

3

,Oc 493 Principles of Chemical Oceanography (g) 3

Oc 499 Special Topicil in Oceanography (C) 1-5

On 501 Research *

Oc 503 Thesis e
Oc 505 Reading and Conference
Oc 506 Projects w. '

Oc 507 4 Seminar

OC .508 Workshop ' .

Oc 510 Internship (fol.' Marine Resource Manage-

ment majors onlyl 1 -9

Oc 511 Littoral Processed and.tedimentation 3

Oc 521 Marine Rsdioecofty 3

Oc 529 Special Topips in Marine Radio-
lEcology . , 1-3

Oc 531 DescriptivmaPhysical oceanography I 3 '3

Oc 532 Descriptive 'Physical OnessogranY II 3

Oc 539 Regional Pbysical Oceanography
3_.

Oc 541 Biological Oceanography 4*

Oc 542 Marine Nekton' . 3

O c 543 Marine Nektonlaboratory 1

(Oc 542 to be taken concurrently)
. .

a

Oc 544 Marine Phytoplankton Ecology 3

Oc 545 Marine Phytoplankton Physiology 3

Oc' 548 Marine Benthic Ecology 4

Oc 549 Special Topics in Biological
Oceanography . 1-3

Oc 551 Chemical Oceanography 3

Oc 552 Chemical Oceanography 3

Oc 553 Descriptive Chemical Oceanography 4

On 554 Theoretical Chemical Oceanography 4

On 555 Chemical Oceanography Laboratory 2

Oc 5y9 Special Topics in Chemical Ocean -

Ography' 1-3

Oc 560 Geological Oceanography 4

Oc 561 Plate Tectonics and Structure of
Ocean Basins 3

Ocip562 Sediment Transport and Continental
Margin Sedimentation 3

Oc 563 Deep-Sea Sediments 3

On 564 Mineralogy of Marine Sediments 1

Oc 565 Stratigraphy of Marine Sediments 3

Oc 566 Isotopic Marine Geochemistry 3

Oc 567, Marine Micropalemtology I:
Foraminifers I" 4

On 568 Marine Micropaleontology II
Radiolaria and Calcareous
Nannoplankton 4

Oc 569 Special Topics in Geological
Oceanography 1-3

Oc 571 Theoretical Physical Oceanography I 4

Oc 572 Theoretical Physical Oceanography II 4

Oc 573 Theoretical Phys1cal Oceanography III 4

Oc 574 Theoretical Physical Oceanography IV 4

On 575 Theoretical Physical Oceanography V 4

On 578 Wave Dynamics 3

On 579 Special Topics in Physical
Oceanography 1-3

Oc 581 Igneous and Metamorphic Processes
In the Ocean basins 2

Oc 582 Analysis of Ceorogic Data Bases.(G) 4

CEOPHYSICS COURSES.

Cph
Gph

Gph
Cph
Gph
Gph
Cph
Gph
Cph
Gph
Cph
Cph
Cph
Gph
Cph
Cph
Cph

501 Research
503 Thesis

505 Reading and Conference
507 Stgilar

521 Planetology

528 Physics of the Earth
536 Theoretical Seismology
537 Earthquake Seismology
$38 Applied Seismology
340 Geothermology
557 Paleomagnetism and Rock Magnetism
558 Geomagnetics

568 Earth's Gravity Field
570 Geoelectricity I

571 Geoelectricity II
587 Geophysical TimakSequence Analysis
589 Special Topics in Geophysics

33
3

3

3

3

3

3

3

3

3

3

1-3

The School of Oceanography faculty consists of,

the following

Allen, John S., Ph.D., Associate Professor
taros,. John A., Ph.D.. Research Associate
Beasley, Thomas M.a Ph.D., Associate Professor

...Ribes. Dale, Ph.D., Assistant Professor
todvArason, Cunnar, Ph.D., Professdr
Brink, ,Kenneth, Ph D., Research Associate
Burt, Wayne V., Ph.D., D.Sc., Associate Dean
Caldwell, Douglas Rr.,Ph,D,, Professor
Carly. Andre," C , Jr., Ph.D., Associate Professor
Chen, Arthur, Ph.D AssistAnt Professor
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Condola, Edward 3 , M S., Assistant Professor
Corliss, John B., Ph D , Assistant Professoi
Couch, Richard, Ph D., Associate Professor
deSzoeke, Roland A., Ph.D., Assistant Professor
Dillon, Thomas M Ph.D., Research Associate
Duncan, Robert A., Ph.D, Assitant Professor
%mond, Jack, Ph.D., Professor
Enfield, pave, Ph.D., Research AsSociate
Fehler, Mike, Ph.D.,'Assistant Ptofessor
Frey, Bruce, Ph.D., Research Associate
Frolander, Herbert F , Ph D., Professor
Gemperle, Mike, /LS Instructor
Donor, Jefferson, Ph D., Associate Professor
Gordon, Louis D., AM6ciate Professor
Hancock, Daneil, M S., Assistant Professor
Heath, G. Ross, Ph.A., Dean

Hogan, Levis, Ph.D., Research Associate
Holton, Robert, Ph.D., Assistant Professor
Hutson, William, Ph D., Assistant Professor
Buyer, Jane, Ph D , Assistant Professor
Johnsoh, Richard, Ph'D Assistant Professor
Johnson, Stephen, ph D , Associate Professor
Keller, George 41 , Ph D., Associate Dean
Komar, Paul D :hkh.D., Professor
Kula, LaVerne D., Ph D., Professor
Levi, Sha41, Ph D , Assistant Professor
Mate, Bruce, Ph.a Assistant Professor
Mesecar, Roderick S., Ph.D., Apaoriate Professor
Miller, Charles B , Ph 0 , Assdciate professor
Morita, Richard Y., Ph.D:, Prefessor
Neal, Victor T., Ph.D., Associate Professor
Nelson, David, Ph D., Assistant Professor
Neshyba, Stephen J Ph D., Professor
Miler, ?earn, Ph D., Professor
Pak, Hasong, Ph.D., Associate Profeasor

Panshin, 'Daniel, Ph.D., Associate Professor
Paulson, Clayton A., Ph D., Associate Professor
Pearcy, William G , Ph D., Professor
Pillsbury, Dale, Ph D., Associate Professor
Pytkuvice, Ricardo Mt, Ph.D , Professor
Quinn, Wiliam, Ph D., Associate Professor
Redmond, Richard G., Port Capt /Mar. Supt.
Richman, James 0., Ph.D.% Assistant Professor
Scheidegger, Kennetbo Ph.D., Associate Professor
Schrader, Hans, Ph D , Associate Professor

Lawrence , Ph.D., Professov
Smith, Robert L , Ph D , Professor
Suess, Erwin', Ph.D Associate Professor
Swartz. Richard C., Ph.D., Assistant Professor
Zaneveld, Ronald, Ph.D., Associate Professor

4.

To obtain further information, address inquiries
to:

Student Advisor
School of. Oceanography
Oregon State University
Corvallis, Oregon 97331

%

MARINE, SCIENCE CENTER - Newport, Oregon 97365

Facilities and kguiy4ent

The wain building houses research facilitieesfor

Investigations in aarine fisheries, commercial fiah-
' cries engineering, aquaculture.. water quality, marine
biology, lcrobiology, zoology, and oceanography
The laboratdries are equipped with cold room', a
freezer room, dark rom00, s data processing rocs with
punch card equipment and a link to the Corvallis
computer, and Instrument rooms housing such aajor
Remo of equipsen autoclaves, Centrifuges, bal-
ances, spectropho 1flame photometers, gas
chromatography, A t is absorption-apectrophotom-
eter, and radiation measuring equipment. yet

laboratories are provided with run ning fra0 and
sea water Meeting rooms and lecture rooms are
located in close proximity to the laboratories

Two ocean -going research vessels, the 54 -meter
gecomatrid the 24 -meter Cayuse ire docked at the
Center. The Paiute, a 10.meter vessel, is used
within. the bay and nearshore waters, and several
small boats are available for work within the bay.

The On Marine Science Center is located on
Yaquina Bay, a mile from the open waters .of the
Pacific Ocean. Acrossithe bay, to th$,,north, is
the town of' Newport. '

The Marine Science Center does not offer degrees;
all degrees are awarded through deparents on the
main campus. Departments involved wi research
and teaching at ,the Marine Science Center are

Agricultural Engineerings Agricultural and Resource
Economics, Botany and Plant Pathology, Food Science
and Technology, Fisheries and Wildlife, Microbiology,
Oceanography, Pharmacology, and Zoology.

All courses offered Ore senior or graduate level'
Gig).

AE 407/507 Aquacuttural Engineering Seminar
AREc 408 Marine Economics
Sot k80 Marine Algae
Bot 85X Taxonomy and Ecology of Marine

Estuarine Diatoms
451 Current Topics in Food Science.
507M Seminar Fisheries Population

Biology_
Fw 571 Functional Ichthyology
'lb 450 Marine Microbiology (plus two

hour laboratory)
Mb 492 'Diseases of Fishes (plus two hour

laboratory)
Oc 442 Marine Zooplankton (plus two

hour laboratory)
Z 451 Invertebrate Zoology
Z.'. 452 Invertebrate Zoology

FST

FW

and

The OSU Marine Science Center Nara coursewor
spring and summer terms

1

3

5

5

3

1

4

3

3

3

5

5

The faculty of the Marine Science Center cotsiats
of the following:

Biros.", John A!, Ph.D., Research Associate in
c Marine Microbiology

Beasley, Thomas M., Ph.D., Associate Professor,

Measurement of Environmental Levels of
Radioactivity

Breese, Wilbur P., H.S., Associate Prolessor,
Oyster Culture

Crawford, David L Ph.D., Professor of Food
Science and Technology

Fryer, John, Ph.D., Professor of Microbiology
Weft, Donald E., M.A., Assistant Professor,

Extension Marine Education Specialist
Gomm, Jefferbon J., Fh.D , Associate Professor

of Oceanography - Invertebrate Zoology
Guin, Marilyn, M.L.S., M S., MSC Librarian

Hilderbrand, Kenneth S., M.S., Associate Profes-
sor, Sea Grant Director

Kolbe, Edward R., Ph D., Assistant Professor of
Agricultural Engineering

Lannan, James E , Ph.D., Assistant Professor of
Fiaheries

Mate, Bruce R., Ph D., Assistant Professor of

Oceanography, Marine Mammals
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McIntire, C. David, Ph.D.. Profestbr of Botany
Olson, Robert E., Ph.D.. Assistant Professor of

Fisheries, Fish Diseases Ao'

Omis, Vicki J., M A., Extensibn &rine Education
Specialist

Peterson. William, M.S , Instructor, Coaseal
Zooplankton

Phinnef. Harry K., Ph.D.. Professor of Botany,
Marine Algae ....A,

Smith. Fred l., .0 Professor of Agricultural
and Resource Economics

Swartz, Rithazd C., Ph.D , Assistant Professor of
Oceanography. Benthic Ecology

Tyler, Albert V., Ph D., Associate Professor of
Fisheries.

Weber, tavern J., Ph D.. Professor of Fharmacol-

ogy and Fisheries. Director of OSU Marine
ScleiAce Center, Comparative Toxicology and
Pharmacology *

To obtain foetDer information, address inquiries
to.

Director
OSU Marine Science Center
Newport. Oregon 97365

DEPART-2MT OF FISHERIES AND WILDLIFE

Tht Depertment.of Fisheries and Wildlife is head-
quartered in Nash Hall an the Corvallis campus of
Oregon State university. Construction of Nash Hall
was completed in 1970 and containa 66.304 net square
feet of space for use by the Department.

Facilities include lecture rooms, teaching sad
research laboratorita. constant temperature rooms.
self-learnibg center. walk -in freezer, shop. ich-

thyological museum; radiation lkboratory. Offices
for staff and graduate students and numerous sup-
portipg facilities.

Research into all aspects of fisheries sreiPar-
ried out at the following facilities which are not
located on the Corvallis campus Marine Science
Center, Netarta Bay Laboratory. Soap Creek Experi-
mental Ponds. Berry Creek Experimental Stzeam, Oak
Creek Laboratory. And a fish culture laboratory.

The following degrees are offered by the Depart-
sBent:

1. B.S. in Fisheries Science. All undergraduate
students must complete the following:

Orientation to Fisheries and Wildlife Seminar
Principles of Wildlife Conservation
Economic Ichthyology 0.6

Introductioll to Population DynamiCs or
Dynamics of Mdrint Biological Resources St

Fishery Biology
Umnolgty
Commercial Fisheries
Fisheries Seminar (m, terms)
One course from Wildlife Option List

Non-departmental requiremeptm include:

P.

Communications 12 credits
Humanities 12 credits'
Social Sciences 12 credits
Economics . 3 credits
Biological and Physical 'Science

?

83 credits

IV
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A total of 192 t,ern hours of undergraduate credit
is required foi. the B.S. degree.

2. M.S. in Fisheries Science.' All students must
complete a program of study totaling not less than
45 term hours including thesis (six to nine hours)
,and courses approved for graduate credit. Approxi-
ma4ly two - thirds of the work (30 tern hours) must
be An the major and one-third (15 term hours) in
the minor A residence of one aademic year of
fair equivalent is required. There is no foreign
language requirement for the H.S degree

3: M.Agxdegree in Aquaculture. Th;'Master of
Agriculture degree emphasizing Aquaculture is a
non-thesis degree based on coursework and a paper
The student will be required to participate An some
practical aspect of aquaculture. It re9uires a
minimum of 45 credits, no more than 21 of which can
be in the major deportment. The remaining 24 are
to be divided between two additional agriculture-

* related departments. with a minimum of nine in any
department. Part of the major requirements is a
research paper of three to five credits. registered
as Rtading and Conference. FW 505. This degree can
be completed in twelve to eighteen months.

IV

TheePh.D. degree is granted patmarily for attain-
ments and proved ability Thefe is no rigid credit
requirement The equivalent of at least three years.
'full-time graduate work beyond4he bachelor's de-
gree is a university requirement. but programs in
this department usually take longer. At least one
academic year must be spent in continuous residence
at 050 with a minimum of 36.hours of graduate work
The foreign language requirement is determined by
the student's doctoral committee subject to approval
by the major department and the Dean of the Graduate
School. A comprehensive preliminary Axamanation Is
required for admission to candidacy for the Ph D.
degree. Every candidate must submit a thesis em-
bodying the results of research and giving evidence .,

of origInality and 411kty in independent investi-
gation usually 30-45 term hours). All candidates
must psis a final examination, part of which must
be oral.

MM.

Degrees granted in 1978 69 B.S., 10 H S

2 M.Agr.. 3 'h,D.

1

.. "s

The allowl g coursexpre offered in, conjunction
with the above rograms

'i)PUNDERGRADUATE COURSES
47.04'

4

3

4

FW 313 Economic Ichthyology
FW 314 Economic Ichthyology
FW 315 Aquaculture
FW 320 Introduction to Population Dynamics

GRADATE CURSES

FW 431 Dynamice of Marine Biological Research 4

FW 454' Fishery Biology 5

FW 455 Cul ure 3lila
FW 456 !artery Limn 3

FW A57 Fishery Limmology Laboratory 2

FW 465 Commercial Fisheries 5

FW 466 Invertebrate Fisheries 4

FW 470 Water Pollution Biology 3

FW 471 Functional Fishery Biology 4 1
MB 492 Parasites and Diseases o/ Fish 3

MB 493 Fatasitee and DI f Fish Lab 2 .4
FW 555 Fish Genetics 3
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.FW 567 Research Perspectives
FW 568 Research Perspectives
W 169 Population Dynamics

FW 570 Pollution Problems in Fisheries
FW 571 Functional Ichthyology
FW #172 "'Systematics of Fishes

FW 573 Spetial Topics in Ichthyology
FW 580 'Streal Ecology

The instructions/ staff for the courses listed
above consists of the following

bond. Coral E., Ph.D , Professor
Breese, W P., '1.5., Assistant Professor
Coblentz, Bruce E , Ph.D., Assistant Professor
Cummins, Kenneth w., Ph D , Professor

Fryer, John L., Ph.D., Professor
Hail. Janes D , Ph.D.. Associate Professor
Horton, Howard F. Ph.D Professor
iannan, James E , Ph.D., Assistant Professor
Li, Hiram W., Ph.D.. Associate Professor
Lisa, William Ph.D., Assistant Professor

. Olson. Robert, Ph.D., Assistant Professor
Schoning. Robert W.. 8 S., Professor
Schreck, Carl 8., Ph D.Mislstant Professor
sein. Wayne K,, M S , Senior Instructor
Tubb. Richard A., Ph D.. Professor
Tyler, Albert 7 , Ph D.,,Associate Professor
Warren, Charles E Ph.D., Professor

weber, Lavern. Fh,O.. Professor

4

4

4

3

4

3

ubtafn further information. add;ess Inquiries
to

Dr. Richard A Tubb, Head
Department of Fisheries and Wildlife
Oregon State Lniversity
Corvallis. Oregon .97331

DEPARIVENT OF FOOD SCIENCE AND TECitsOLOGY

The Department of Food Science and Technology is
housed 4n two modern .buildings on the Corvallis

campus These buildings contain 78,000 square feet
of office. teichlng and research laboratory 04
Allot plant space the facilities are designed and

"` well equipped to carry out teaching and
activities peculiar to most. areas in the food field

The Food Science Seafoods Laboratory If located
at Astoria, uregon, on the Columbia-Youngs River
estuary This research center has been operated as
an integral part of the department since 1940 The

facility provides ;.000 square feet of laboratory
and uftice space and serves as a center for marine
food sclience research

the chemicel,Thysical, biological, microbiological,
toxicological and nutritive properties of foods.

. The Univipity offers the following degrees in
food science technology'

1. G.S. in Food Science .2:W-technology. The

minimum course requirements consist of the follow-
ing Food Science and Technology, Communications. "

Humanities and Social Sciences, Biological and Phys-..7

ical Sciences. Physical Education, and electives,
fa... total of 192 term hqurs. .0"

i

2 -M S. in Food Science. Students must complete
a program of study totaling not leas than 45 term
hours including thesis and courses approved for
graduate credit. Approximately twoathirds of the
Bork (30 term hours) must be in the major or be
composed of courses approved by the major department ,

in the basic sciences an0 one-third (15 ter% hours)
iq the minor. Three craft hours of seminar are
resommendipd with the thesis representing nine to
12 hours of major credit, which must be the result
of the student's independent research and prepara-
tion. No qualifying examination is required for
the 4 S. gree. A final oral examination of not

de
7 'less the two hours is required for presentation of

the stu et's thesis and examination of this thesis
and field of

.

t

3. Ph.D. in Food Science. The degree of Ph.D. is
granted primarily for atotainments and proved ability
and prepares the student for research in a speci- .

alized field of study. A M.S. degree or equivalent
(as evaluated by the graduate faculty of the depart-
ment) 1p requitt for r student who intends to work
toward a Ph.D. }d

ed

egree. The student and 'his major
professv formulate the Ph.D. study program. The
P.D. program usually consists of 75 to 85 testa hour!.
beyond that required for a M.S. degree and is cow.
posed of approximately twolthird's formal coursework
and one-third thesis research For the th.D degree,

the student's doctops1 committee determines on the
basis of the student's needs and the foreign lan-
guage scientific literature In his field of spe-
cialization if 64opone or no foreign language will
be required or permitted. If no foreign language
requirement is recommended by the student's doctoral
tommittee, the foreign lapguage requirement will be
satisfied by, one, the taking 'of it course A courses
(undergraduate or graduate) which are in subjects
not usually included for credit in the major or
minor and which will have as their purpose the
broadening of thestudent or to provide a "tool" of
particular value, and /or two, a special project,

other than laboratory research, which would dis-
tinctly benefit the student. Written and oral pre-
liminsry examinations are required. A thesis which
is the result of the student's independent research
and preparation is required to demonstrate an inde-
pendent research Capability. The candidate is ex-
pected to defend his thesis and knowledge of his
field in a final oral examination.

Adjacent to the central university c s. the
department operates the Food Toxicology nd Nutri-

tion Laborat9ry This laboratory is espettally de-
signed fur studies of toxicity, nutrition and car -
cinogenesis lefish Iss 5.500 squaYe feet of lab- '

oratory and office,sp ce includes a complete his-
topstNological labors ry and 140 separate fish
rearing tanks abundant y iupplied trIth a constant
temperat re water supply,

%

PA)e cience and technology is the application of
the sciences and engineering to the msoufacture.
Preservation. storage, traniporteti4n and consumer I

use of food products. The fobd selenca program is
concerned with the science and research involving

lie following courses are offered in conjunction
with the above programs'

FST 111 Food QUality Evaluation 3

FST 112 Food and Man 3,

FST 113 Food SCience Colloquium 1

FST 221, 222.
223 Food Processing 12

FST 411, 412,
413 Food Chimistry 12

6
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FST 421
,FST 423

LST 424

w Food Law
'Food Analysis

Quality Control Systems

3

5

3

AZT Al.
.443

442,

i" Food Engineering 1/0

/IT 407 T Seminar 1

'PIT 451 Current Topics in Food Science 3

FS? 531 Carbohydrites in Foods .3 t

IST 532 Food Flavols and Evaluation . 3

FST 533 Lipids in foods 3

FST.551 Food Toxicology 3

FST 561 Pigments and Color Evaluation 3

FST 562' Proteins in Foods 3 °

TS? 563 Enzymes in Foods 3

FST 507. Seminar 3-6.

Mb, 44P, 641 Food Microbiology 5

Mb 442, 443 Dairy Microbiology 4

Mb 446, 447 Industrial Microbiology 4

The inscrncedonal staff fo r the courses listed
above consists of the following

Anglemiei. Allen F.. Ph D., Professor
19 Babbitt. Jerry K., PhD., Associate Professor

Beavers. Darrell V', En, S., Associate Professor
Boayfelt. Floyd W., M.S.. Professor
Crawford. David L., Ph.D., Professor
Reatherbell, David A.. Ph.D., Associate Professor
Hendricks, Jerry D , Ph.D Assistant Professor

.Kifer. Paul E., Ph.D., Professor and Head
Kirk, Dale E , S . Profelisor of Agricultural.

Engineering
Krumpernan, Paul H , Ph.D., Associate Professor
Law, Duncan K., .5 , Professor

Lee, Jong S.. P D.. Professor
Libbey, Leonar M., Ph.D.. Associate Professor
M4Gill, Lois A B.S., Professor
Monaomery. Mc is W..'Ph.D.. Associate Professor
Nixon Joseph Ph.D., Assdtiate Professor
Pawlowski, rman E.; Ph.D.. Associate. Professor

Sandia llism E., Ph.DP.. Professor

Scanl . Richard A., Ph.D.; Professor
Selivonchlck. Daniel P., Ph D., Assistant

. Professor
Sinnhuber. Russell 0.. M.S., Professor
Varseveld. George W., M.S.. Assistant Professor
Wrolatad, Ronald E., Ph.D., Associate Professor
Wyatt. C. Jane. Ph.D., Associate Professor
Yu, Teh C., M.S.. Associate Professor

to:
To obtain further information. address inquiries

Dr. Paul 'Z. Lifer, Head

Department of Food Science
Oregon State University
Corvallis, Orison 97331

(503) 754-3131

SCHOOL OF P1ia/R6RING

and Techriology

The School of Engineering has a variety of spe-
cialized laboratories and complementary facilities
for use in the ocean engineering research and train-
ing programe. The following major facilities are
used for student training and research needs. an-

irommental fluid dynamics laboratory wave bruin.
hydraulic laboratory, fluid measurements laboratory,
hydrologic facilities. marine science center engi-
neering laboratory. sanitary engineering laborator-.
is*, photogrammetry laboratory, soil mechanics lab-
oratory. structural engineering laboratory, engi-
neering materials laboratory. mechanical engineering

laboratory, instrumentation laboratory, electro-
chemical engineering laboratory, underwater acous-
tics laborltory and simulation laboratory.

The computer center, oceanography laboratories.
radi3tion center and Marine Science Center are, also
extilsively used in the ocean'engintering program,
together with vessels of thn. Oceanography School and

facilities of the,Pacific'qrthvest Water Laboratory
of the Environmental Protection Agency.

The principal research areas for studies on es-
tuarine hydraulics. voter resources and ocean pngi-
neering are the rivers, lakes, reservoirs. estuaries,

fil:

and co t.oi.Oregon Where convenient, temporary

field esearch offices have hen established, in

othe sets, departmental vehicles and ocean engi-

neering boats (six craft up to 25 feet long) have
provided temporary instrument shelters for environ-

mental research. °

Graduate study in ocean engineering is offered
at Oregon State University through the School of
Engineering Tiis program of study leads to the
degrees of Master of Ocean Engldeering, or Master

of Science and Doctor of Philosophy in engineering.
with an emphasis on ocean engineering. The graduate

student in ocean engineering, depending on his spe-
cific interests, is admitted to an established de-
psrtment in the Schoolrof Engineering civil.-

chemical. electrical, industrial, mechanical and

metallurigcal or nuclear engineering A program Of
study is then designed to fit the individual's pro-
fessional objectives and to achieve a high degree
of engineering competence related to the ocean '-
environment.. The following requirements are to be
net in obtaining a degree through the ocean engi-
neering program:

N.Major, An area of ocean engineering speciaii-
cation within one or more of the established engi-J
neering disciplines Minor Supportlpg coursework

in ocean engineering and/or oceanography "plus other
appropriate courses to prepare the student for pro-
fessional work in the ocean-oriented industries and
agencies Thesis ti. Each student must con-
duct research and prepare a thesis on a pertinent
subject concerning engineering in the marine environ-
ment. Erogran of study. ,The program must meet ap-
proval of the ocean engineering committee of the
School of Engineering.

The Ph.D. program requires at least three years
of ?study beyond the baccalaureate degree and in-

cludes about 135 quarter credit hours of course
and thesis vorice The Master of Ocean Engineering
and the Master of Science in engineering degrees
require 45 quarter credit hours. including research._

111

The following courses are offered in cond;inction
with the above programs.

GRADUATE COURSES

CL 521

CL 524

CE
525

55226

CE 531
CE 532

CE 3

CE 541. 541

CL 544

CL 548

Hydraulic Systems I . 3

Sediment Transpopt 3

River Control and Utilisation 3

Hydraulic of Open Channels 3

Analysis of Engineering Structiires 3

Matrix Methods Of Structural
Analysis 3

Structural Stability
Sanitary Engineering Processed
Water Quality Analysis
Water Quality Dynamics

13o
1

3

3, 3

3

3

1



CE-566
570

1.1,F 572

E 573
CE 574

CL 578
CE 579

Chg.514

EE 414,
416

LE 421,
EE 451,

453
LE 461,

463

EE 4,71,

/43

LE 491,
493

EE 514,
516

EE 525,
527

EE 551,

553
LE 554.
LE 556,

558

LE 560
EE 561,

EE 590.

592

EE 593
EL 507

I

Ocean Position Surveying 3 PrZfe7sionat staff available-for the graduate

Coastal Hydralslics 3 training 'program in ocean engineering include

Estuarine.Transport 3

Ocean Engineering Desigp, 3 CIVIL LNGINIERING

Ocean Engineering Facilities
Planning 3 Bell, J.R., Ph.D., Professor

Mar ee Geotechnique 3 Bella, D.A., Ph.D., Associate Professor

SpecW Topics'in Ocean Engineering 1 Hicks, R.G., Ph.D., Associate Professor

Fluid Flow 3 Hudspeth, R., Ph.D . Assistant Professor

415, ,

Systems Instrumentation
422 Transmission SYsteas
452,

System Engineering
462,

Communication Engineering
472,

Logical Design and Digital System
Engineering 3.

492,

Control Engineering 3,

515,

Advanced Solid State
tronics

526,

Computer Systems
552.

Microwave Circuits
555 Control Systems
557,

Mult&ariable Systms
Signals and Noise

n Systems'

3, 3. 3

3, 3

3,3,3

31 3,

562 Communicat

591,

Systems S

Simulation
Ulqra Son

Envirorr-ents1 Design

Management Models
Quality and Reliability Control

Marina Work Design

Selected Topics in Industrial
Engineering

573 Systems

IE 441

IE 471. 472

1E-491

1E 505

IE 521, 522

523

IE 571, 572

Elec-

lation
Fundamentals
s Seminar

MI 416
ME 417, 418
ME 431, 432

- ME 477
ME 480, 481

i 482
MI 514. 515
Mt 516, 517
ME 525, 526
MI 531
ME 527, 528

529
MI 550
MI 551, 552
MI 557
MI 559

le 560
ME 566, 567

568

ME 573

3,

3

3
a

Elingeman, P.C., Ph.D Associate Professor
Layton, It., Ph.D Associate Professor
Math, J.H., Ph.D., Professor.
Schaumburg, F.D., Ph.D., Associate Professor
. and Head
Schroeder, W.L., Ph.D., Associate Professor
Senders, J., M.S., Associate Professor
Slotta, L.S., Ph.D., Associate Professor
Sollitt, C.K., Ph.D., Atsistant Professor
Williamson, K., Ph.D , Associate Professor

3, 3 ELECTRICAL AND ELECTRONICS LNGINEERING

3. 3, 3

5, 3, 3

3, 3. 3

3, 3

3, 3, 3

3.3.

3. 3. 3
3

3

3. 3
4

3, 3, 3

Theory and Cybernetics 3, 3, 3

Applied Mechanics 3

Statics of Deformable Structures 3, 3
Power ?lent Engineering 3, 3
Measurement and Control of Sound 3

Dynamics of Physical Systems 3, 3, 3
mechsnical Design 3. 3
Systems Engineering 3, 3

Thermodynamics 3, 3
Selected Topics in Yhermodynamics 3

Heat Transfer 3, 3. 3
Continuum Mechanics 3

Elasticity i 3. 3

Incompressible Fluid Mechanics 3

Seletted Topics in Fluid Mechanics 3

Experimental Mechanics , 3

Advanced Dynamics 3, 3, 3
Numerical Methods for Engi-

neering Analysis 3

Jensen, L.C., M.S , Associate Professor
Owen. S.J.. Ph.D., Professor and Head

Sa4rn, J.S., Ph.D., ASsociate Professor
Weber, L.J., M.S., Professor

INDLSTRIAL D.GINEERING

Croff, H.L.. M.S., Assistant Professor
Inoue, M.S., Ph.D , Professor
McDowell, E., Ph.D.. AssistAt Professor
Riggs, J.L., Ph.D., Professor and Head

MECHANICAL AND METALLURGICAL ENGINEERING

Bucy, D., M.S., Associate Pro[essor
Bushnell, D.. Ph.D., Assistant Processor
Davis, L R., MD., Associate Professor
Johnson, L.E., Ph.D., Associate Professor
McMullen, W.D., Ph.D., Associate Professor
Mingle, J.G., 14.5., Professor
Smith C.E...Ph.D. Associate Professor
Threseer. R.W., Assistant Professor
Welty, 3 R., Ph.D., Professor and Head
Wilson, R.E., Ph.D., Professor
Zaworski, R.J., Ph.D., Professor

To obtain further information, address inquiries
to

W.L. Schroeder. Assistant Dean
School of Engineering
Oregon State University
Corvallis, Oiegon 97331

7EN1NSULA COLLEGE
/Port Angeles. Washington 98362

The College is located only one mile from the
Strait of Juan De Fuca, has four large lakes within

112 :3
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15 miles,, and state fish hatcheries and rearing ponds
nearby.

4 The fisheries complex contains one classroom, one
lab-classroom, office for two instructors, an equip-
ment room, museum, workshop, and small fish hatchery.
Numerous small boats are available. Field projects
and work with state and federal agneicea is empha-
sized.

The degree ef Associate of Applied Arts (Fisher-
ies Certificate) and the AAS degree are offered.

FISHERIES TECKNOLCCY

This program prepares a student to perform as-
signments as a scientific or biological aid under
the direction of a fisheries biologist. Completion
of the following curriculum (or equivalent) qualifies
vAllti; student for the fisheries cettlficate and the

degree.

iiF

The following courses are offered in conjunction
with the above program

T. FISH. 100 Tehnical Report tatting 2

T. FISH 105 Taxonomy of Fishes 4

T. FISH 116 Hatchery Methods 2

T. FISH 117 Hatchery Methods 2

T. FISH 118 Hatchery Methods : 2

I. FISH 120 Life History of Fishes "01%
3

T. FISH 125 Population Studies 3

T. FISH. 200 Fish Diseates 3

T. FISH 205 Aquatic Planta 4

T. FISH. 210 Aquatic Environments 3

I. FISH. 216 Technical Statistics 3

T. FISH 217 Technical Statistics .
. 3

T. FISH 220 Wildlife ''''S.sgement i
I. FISH. 225' Commercial Fisheries 4
T. FISH 240 Aquatic Insects 4

T FISH. 245 Marine Invertebrates 0 4

I. FISH. 250 Microtechoique 4

T. FISH. 295 Special Projects 1-6

(Seminar o; directed study)

The instructional staff for the courses listed
above consists of the following

FISHERIES DEPARTKENT

to:

Crinols, Richard B , M.S Instructor
Mausolf, Robert C , B.S.. Instructor
Well, tNonan R , B.S., Instructor

To obtain futther information. address inquiries

Leonard W. Bell. Director
Vocational Education
Peninsula College
1502 East Lauridsen Boulevard
Fort Angeles, Washington 98362

(206) 452-9277,

THEIFENNSYLVAHIA STATE UNIVERSITY
University Park, Pennsylvania 16802

Th4 following specialized facilities are avail-
able at the University laboratories In marine
geology, special meteorological equipment for courses
in marine meteorology, and a laboratory for undes-
wateriscoustica. In addition: the University is a
member of the Marine Science Consortium, and through
the Consortium has access to facilities at Wallops
Station, Virginia.

.

Na.lormal degree programs are offered in marine
science, however, a marine science concentration
area Is available to students in allied major fields.
A marrne science certificate may be earned by suc-
cessfully completing the requirements in the concen-
tration area Baccalaureate and advanced degrees
are offered in the allied fields of geological sci-
ences (geology. geophysics, mineralogy, and geochem-
istry), meteorology, geography, biology and physics.
Students who are candidates for degrees in these
disciplines can schedule certain courses in the
urine sciences.

Spring Field Term Students in the above fields
may participate in a spring term of ten weeks of
field courses taught by Penn State faculty at the
Wallops Station site of the Marine Science Consor-
tium. This program includes coursework in earine
instrumentation, coastal geology, and coastal biology.

171).

The following courses are offered in conjunction
with the above pr4grams

DEPARTMENT OF A2POSPACE ENCI:XERING

Aer0.412 Turbulent Flow
Aersp 506 Cavitation
Aersp 514 Stability of Laminar Flows
Aerap 515 Foundations of Turbulence
Aersp 516 Homogeneous Turbulence
Aerap 517 Inhomogeneous Turbulence
Aerap 597C Geophysical Fluid Dynamics

DEPARtKENT#OF BIOLOGY

Bio 280

Bio 417
(To 435

to '.'452

Bio 454

Bic, "517

Bio 540

Bio 4544

Bio .547

Life in the Sea
Invertebrate Zoology
Ecology of Lakes and Streams
Ichthyology
Herpetology
Fish Behavior
Phycology
Physiological ECology
Invertebrate Biology

2

4

3 ) #
3

2
0 3

4

3

3

3

3

3

3

3

3

3

COLLEGE OF MINEERING'

Zngr 200 Field Methodein physical
Oceanography

ENGINEERINt ACOUSTICS PROGRAM

E Acs1511 Underwater Sound Propagation
E Aco.515- Acoustics in Fluid Media

113
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DEPARTMENT OF GEOSCIENCES

GM 522 Geochemistry of Aqueous Systems 3

d Sc 40 Ocean* and Men 3

Sc 440 Marine Geology
G Sc 442 Evolution of oastlines 3
G Sc 445 Coastal Geology 4

G Sc 540 Chemical Oceanography 3

DEPARTMENT OF METEOROLOGY

Met 320 The Oceans 2

Met '46 Elements of Physical Oceanography 3 .

Met 445 Hydrology for Meteorologists 3

Met 507 Dynamic Oceanography 2

MARDI:EMT OF MICROBIOLOGY

Micro 529 Aquatic Microbiology 3

DEPARTMENT orPHYSICS

Phys 443 Intermediate Acoustics 3

Phys 533 Theoretical Acoustics 3

. Courses carrying a 400 number may be scheduled
by undergraduate and graduate students, those carry-
ing a 500 number can be scheduled only by graduate
students.

The instructional staff for the cours sted
above consists of 'the following:

DEPARTMENT OF AEROSPACE ENGINEERING

Eisenhuth, J. Joseph, Ph.D., Associate Professor
of Aerospace Engineering

Boll, J. William, Ph.D., Professor of Aerospace
Engineering

McCormick, Barnes W., Ph.D., Professor of Aero-
space Engineering

Morris, Philip J., Ph.D., Assistant Professor of
Aerospace Engineering '

APPLIED RESEARCH LABORATORY

Farwell, Robert W , Ph.D , Associate Professor
of Engineering R

Snyder, Roger F., B S , Research Associate
Weiser, Edward V Jr M.S Research Associate
Whiemarah, David C , Jr , M S , Associate Profes-

sor of Engineering Research

DEPARTMENT OF_ BIOLOGY

Burria, John E , Ph D , Assistant Professor of
Biology

tursey, Charles, Ph D,. Associate Professor 6f
Biology

Butler, Robert L , Ph D., Professor of Biology
Cooper, Edwin L , Ph.D Professor of Zoology
Dunson, William A , Ph D., Professor of Biology
Hinson, Charles 3,. Ph D.. Professor of Botany
Pearson, David L . Ph D Assistant Professor

of Biology
Reimer, Asada, Ph D Assistant Professor of

Biology

DEPARTMENT Of CIVIL ENGINEERING

lint. Richard F., Ph.D.. Associate Profpssor of
Sanlfary Microbiology

f-

DEPARTMENT OF =SCIENCES

Luber, Albert L., Ph.D., Associate Professor of
Geology

Lasags, Antonio C., Ph.D., Assistant Professor
of Geochemistry

_Schmalz, Robert F., gh.D., Professor of Geology
Slingerland, Rudy L., Ph.D., Assistant Professor

of Geology
Williams, Eugene C., Ph.D., Professor of Geology

DEPARTMENT OF METEOROLOGY

Blockader. Alfred K.. Ph.D., Professor of
Meteorology

,Panofsky, Hans A., Ph D , Evan Pugh Professor of
Atmospheric Research

to
To obtain further information, address inquiries

Marine Science Committee
The Pennsylviania State University
117 Old Main
University Park, Pennsylvania 16802

POMONA COLLEGE

Claremont. California 91711

Facilities for undergraduate study.in marine sci-
ence include the undergraduate teaching and research
laboratories in'bidlogy, geology and physics. Re-
search equipment includes apparatus for analyzing
chemical and physical properties of the marine en-
vironment, such as oxygen and other dissolved pees,
salinity, chlorinity, other specific ions, trace
nutrients, and pH, centrifuges, including a contin-
uous-flow centrifuge, vapor-pressure osmometer,
spectrophotometers, flame photometers; equipment for
x-ray diffraction, xray fluorescence spectrography,
electron microprobe analysis, and atomic absorption
analysid, gas and liquid chromatography; electron

' (SEM, TEM). phase-contrast, fluorescence, compound.
and dissecting microscopes, photography equipment,
including an undervster Nikons comer' and complete
darkroom facilities; walk-in constant temperature
and controlled-environment rooms, a recQculating
sea-water aquarium system with nine 35-gallon aquaria,
two 250-gallon capacity storage tanks, and.flitration
and cooling units. A well- equipped shop is available
for construction of specialized equipment, including
elecfronic. An IBM System/360 Model 40 computer
with 12S K characters of storage, three disk drives,
four tape drives, one printer, one card reader/punch,
and a Calcomp plotter is available for student and
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faculty use, in teaching and re3ych. Field equip-
ment available includes a variety of plankton nets,
biological grabs4and dredges, water samplers, etc.
The nearby Bernard Field Station of the Claremont ,

Colleges includes aeamall artificial lake useful
for developing techniques for sampling and studying

Aquatic habitat,. There is ready access to the R/V
Vantuna, an 85-foot 111"ma clipper equipped with a
wide variety of equipment for research and teaching
in biological, physical, chemical, and geological
oceanography.

Pomona College is a four -year liberal arts col-
Age, offering the Bachelgs of Arts degree in a
number of fields In the sciences, basic background
and broad knowledge are emphasized, rather tkan ape-
cialixation in particular narrow fields About four
to six students each year graduate with a B.A. de-
gree infields related to marine science and go on
to graduate study. In addition to the sort standard
concentrations in biology, geology and physics,
special concentrations such as environmental sci-
ences, biology-mathematics and marine biology have
been arranged for individual students. Thirty-two
courses (128 semester hours) are required for the
B.A. degr'e, with distribution depending on the
concentration chosen. Usually about one-fourth to
one-third of the program must be within the major
field and closely related fields:

The following courses are offered in conjunction
with the above program

Biol 61 General Biology. Evolution and Ecology
Biol 102 Population and Community Ecology
Biol 104, Plant Ecology
Biol 106 Aquatic Biology.
Biol 122 Algae and Mosses

Biol 130 Invertebrate Biology
Biol 140/141 Comparative Animal Physiology

Biol 189 Seminars in Selected Topics in Biology
Biol 199 Introduction to Resedrch in biology
Geol 54 Geological Oceanography
Ceol 107 Geophysics and Global Tectonics
Geol 159 Stratigraphy and Sedimentation

Ceol 199 Selected Topics in Geology
Phys 4 Introductory Oceanography
Phys 199 Independent Study and Ft

Courses offered in the Joint Sciences Department
of Scripps, Claremont Men's, and Fitter Colleges, in
which Pomona students may cross-register, are.

Biol 133
Biol 140
Biol 146
Biol 169
LS 61

L51 62

171

Preshvater Ecology
Invertebrate Biology
Ecology

Topics in Marine biology
Environmental Problems
Man and His environment
The Politics of Water

The instructional faculty for the coursea listed
above consists of the following:

BIOLOGY

Carlquist, Sherwin, Ph.D., Marton Professor'
Oglesby, Larry C., Ph.D., Professor
Phillips, Edwin A,, Ph.D., bent Professor
Teacart, Richard 1., Ph.D., Assistant Professor

GEOLOGY I-
I'. McIntyre, Donald B., Ph.D , Cairns Professor

Zenger, Donald H , Ph.D.* Professor

PHYSICS

Miller, Jack C.,4Th.D , Professor

To obtain further information, addiless inquiries.

to

D, Larry C. Oglesby '

Biology Department
Pomona College
Claremont, California 91711

(714) 621-8000, ext. 29501299312948

PRINCETON UNIVERSITY
Princeton, New Jersey' 08544

The principal facilities are the geological,
paleontological and geophysical laboratories of the
Department of Geological and Geophysical Sciences,
and the Geophysical Fluid Dynamics Laboratory of
NOAA on the Forrestal Campus. Princeton University

Is a member of the hew Jersey Marine Sciences Con-
sortium with teaching and research laboratories and
small boats at the Sandy Hook Marine Laboratory and
the Seaville Field Station

The following degrees are offered.

1. A 8 in Geology Normally 12 one -berm coursea

in a department or related fields, and a senior
thesis.

2 15 S E (Geological Engineering) Normally

12 one-term courses in engineering, geology and
related sciences, and a senior thesis.

3. Ph.D. in Geology. Completion of one year of

residenee, passing general examination, and comple-
tion and defending a dissertation

The follotring courses are offued in conjunction
with the above programs:

UNDERGRADUATE COURSES

GEOLOGY

Ceo. 210 Introduction to Oceanography

Geo. 276 Introduction to Water Resources

Ceo. '305 Evolution of Invertebrates
Ceo. 308 Origin of Sedimentary Rocks
Ceo. 314. Environmental Studies. The Physical

Setting

Ceo. 315 Land Porms and Terrain Interpretation

Ceo. 317 Introduction to Geochemistry

Geo..320 Appftett Geophysics

.115
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Ceo. 405
Ceo, 409
Ceo. 412
Ceo. 415
Ceo. 425
Geo. 471

BIOLOGY

Introduction to Micropaleontology
Special Topics in Paleontology
Aqueous Environmental Geochemistry
History of the Ocean Basins
Introduction to Physical Oceanography
Introduction to Water Pollution

Technology

Bio. 305 Population Biology
81o. 403 Field Biology '

ENGINEERING AND APPLIED SCIENCE

CE

CE
CE
CE
CE

208 Mechanics of Fluids '
213 Energy and Enx1ronment
275 Engineering and Environmental Geology
304 Surface and Subsurface Hydrology
471 Introduction to Water Pollution

Technology

GRADUATE COURSES

GEOLOGICAL AND CEOPINSICAL SCIENCES

C40. 521 SedimtnSper Petrology
Ceo 522 Chesaiell Sediments
cer:-.523 Sedimentary Environment§
Ceo. 527 Paleoecology
Ceo 552 Introduction to General Seismology

PROGRAM IN GEOPHYSICAL FLUID DYNAMICS

CFD 571 ,Int;oduction to Geophysical Fluid Dynamics
CFD. 572 Atmospheric and Oceanic Wave Dynamic?
CFD. 573 Dynamics and Modeling of Ocean Currents
CFD 574 Dynamics of Atmospheric Circulation and

Climate
GFD. 575 Dynamical Modeling of the Atmosphere
CFD. 576 Special T:apics in Geophysical Fluid

Dynamics

The instructional staff for the courses listed
includes the following.

GEOLOGICAL AND GEOPHYSICAL SCIENCES

Bonini, W,E., Ph.D., Professor
Crerar, D A., Ph.D., Assistant Professor
DahIen, F A., Ph.D.. Professor
Deffeyes, K.S Ph.D., Professor
Dowty, E , Ph.D.s Assistant Professor
Fischer. A C., Ph.D., Professor
Hargraves, R. , Ph.D Professor
Hollister, L S., Ph.D., Professor
Judson, S., Ph.D., Professor
Morgan, W.J., Ph D., Professor
Phinney, R.A., Ph.D., Professor

6 Sachs. H M Ph.D., Assistant Professor
Spera, F., Ph.D Assistant Professor
Suppe, J , Ph.D., Professor
"thompson, I., Ph.D., Assistant Professor
Van Houten, F.B., Ph.D., Professor

BIOLOGY

Horn. H S Ph.D., Associate Professor
May, R.M , Ph.D.. Professor
larborgh. J W , Ph.D., Associate Profeasqr

.r

ENGINEERING AND APPLIED SCIENCE

F , R., Ph.D.: Assistant Professor
Cray, W.C., Ph.D., AssistantkProfessor
Mellor, C.L., Ph.D., Professdr
Pinder; C.F., Ph.D., Professor

'iievost, 3.11., Ph.D., Assistent'Professor

PROGRAM IN GEOPHYSICAL FLUID DYNAMICS

to

t

Bryan, K., Ph.D., Lecturer with rank of Professor
Kurihara, Y., Ph.D , Lecturer with rank of

Professor
Manabe, S., P4.D., Lecturer with rank of Professor
Miyakoda, K., Ph.D., Lecturer with rink of

Professor

Ooq, A.M., Ph.D., Lecturer with rank of Professor
Orlanski, I., Ph.D ,'Lecturer with rank of

Professor
Smagorinsky, J., Ph.D.. Lecturer with ra6V of

Professor

Mahlman, J.D., 1isiting Lecturer with rabic of
Associate Professor, Ph.D.

Philander. S.G.H., Ph.D , Visiting lecturer with
rank of Associate Professor

Fels, S.B., Ph.D., Lecturer
Gordon. C.T., Ph.D., Lecturer
Mellor, C.L., Ph.D., Associate Faculty with

Mechanical and Aerospace Engineering

To obtain further information, address inquiries

Professor Sheldon Judson, Chairman
Department of Geological and Geophysical Sciences
-Princeton University

Princeton, New lersey 08544

RICE UNIVERSITY
Houston, Texas 77001

Rice's current activities in marine science range
from wetlands research in the nearshore environment
to open ocean micropaleontological, sedimentologicsl
and geophysical research. Most of the activity is
in the Gulf of Mexico, Caribbead, and the Antarctic.
but problems from around the world are undsrway and.
others planned. The Department of Geology is equip-
ped with laboratory facilities and oceanographic
instrumentation mainly for programs in oceanic
micropaleontology (studies on Redid:x.1a and For-
aminifera). trace fossil studies, coral studio
land.u.se studies, and marine geophysics. To this
end the facilities in the Geology Department include
two sedimentation labs, a micropaleontolog, lab with
all major microfossil catalogues, a paleobiology
laboratory, and a geophysics laboratory. These labs
are adequately equipped, and marine collecting equip7
sent includes a variety of plankton collecting de-
vices. coring equipment, geophysical equipment, etc.
The University does not maintain a research vesiel

as



but ship time is customarily available on a variety
of research vessels operated by other institutions.
and a number of cooperative projects with govern-
ment agencies and universities are currently under-
way.- The Department of Biology is active in wet-
lands and estuarine research and is equipped for
such undertakings. The Department of Mechanical
Engineering is active in ocean engineering research
problems and is qquipped for such undertakings.

The following degrees are offered.

in Mechanical Engineering with option In
Ocean erring, through the Department of Mechan-
ical Engineceng.

a) One hundred and thirty-four semester hoots
total

b) At least 42 semester hours on All advanced
level (300 or higher)

year,chemist plus recommended courses
c) Two math, one year physics, and one

d) Thirty recipients in 1978-L979 (total),
two in the 5,,C'erin Engineering option

2 M S in Mechanical Engineering with option in
Ocean Engineering, through the Department of Mechan-
ical Engineering

!

. I
a) Fifth-year peogram
b) Ten advanced courses (300 or bigher), at

least four courses 500 or above and four for
/ddltionai professional concentration

c) Eight recipients in 1978-L979 (total), none
in the Ocean Engineering option

5.... Ph.0 in Mechanical Engineering_ with option
in Ocean Englneering, through the Department of
Mechanical and Aerospace Engineering.

a) Normally three-or more years of study are
required ,

o
b) Atleast two years of full-time study, or

the equivalent of 60 semester hours in residence
ZtRice

c) Pass public oral exam
d) Appebized thesis . .

. e) Four recipients in 1974-1975 (total), none
in the Ocean Engineering option

4. M.A. in Geology. through. the Department of

Geology.

a) Thirty semes;er hours, 24 of whiCh must be
in residence at Rice (includes thesis)

b) Thesis and thesis defense
c) Seven secipients during 1978-1979

vo

-5.-Ph D. in Geo through the'Department of
Geology.

A

a) Sixty semester hours, in residence at Rice
(includes thesis)

brLanguage
c) Candidacy exam
d) Thesis and thesis.derens'e

'e) F1ve reelpientaiduring 1978-1979

6. H A. in Biology, eky.gh the Department of

1510117W. (Same asab+lio in Geology; eight recipients
during 1974-1975.)

7. Ph.D. in biology, through the Department of
Biology. (Same as above in Geology. eight recipients.,
during 1974-105.)

' ,, /
UNDERGRADUATE COURSES

.

(a - first semester, b. second semester).

. s
tedimentation i 4
TheiOceans 3

Stratigraphy . 4

Micropaleontology 4

Physical and Chemical
Oceanography 4

Geological Oceanography 4 a
Geol 419b Bioingical Oceanography 4

Geol 441a Introduction to Geophysics 4

Gaol 4bLa leophysics 4

Gaol 462b Geophysics . 4

Geol 481a, ..82b Research in Marine Geology and A.

. Oceanography Variable

Gaol 332b
Geol 341a
Geoi 401b
Gaol 405a
Geol 4L7

,Geol 418b

GRADUATE COURSES
. .

Bio1,565a
Biol 5641.

' Marshland and Estuarine Biology 3

Marshland and Estuarine Biology 3

Geol 504a 4Environmental Stratigraphy
Geol 5L9a, 520b Seminar in Geophysics 3

Geol 521a, 522b Seminar in Paleontology and
Stratigraphy r 3

Geol 527a, 528b Saoiner in Marine Geology;
Oceanography and Micro-
paleontology 3

Gaol 537a Advanced Sedimentary Petrology 4.
Geol 561a, 562b Advanced Topics in Geophysics 4

Geol 574b Electron Microprobe-Scanning
Electron Microscope-Thegry 2

Geol 597a, 598b Research in Marine Gemology mend
Oceanography .VariablC

Engi 571a Oceah Fluid Dynamics. 3

Engi 572b Structural Ocean Engineering 3

The instructional staff for the courses listed
above consists of the following.

BIOLOGY 4

Fisher, Frank H., .,Jr., Ph.D Professor
Harcombe. Paul A.':\PR.D., Assistant Professor

J
GEOLOGY

Anderson, John B., Ph.D.. Assistant Proppssor
Casey. Richatd E., Ph.D.. Associate Professor
Clack, Howard C., Ph D., Associate Professor
Ham. Johp E., Ph.D.,.Adjunct Professor
Wilson. James L., Ph.D., Adjunct Professor

MECHANICAL AND AEROSPACE ENGINEERING

Beckmann, Herbert W.K., D. 'Eng.:professor

COOPERATIVE PROGRAM IN GEOPHYSICS AND MARINE SCIENCE

A cooperative fprogram exists between Rice Univer-
sity and The University of Texas. Marine Science
Institute. Galveston. Programs for advanced study

may be worked out by contacting either the Rice
Geology DepartMent or the Marine Science Institute.
Galveston, Tema.,

Supporting staff at Galveston that hold Adjunct
Professorship$ at Rice are.

Dprman, R. James, Ph.D.. Adjunct Professor
WOrzel, J. Lamar, Ph.D., Adjunct Professor

117
136
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To obtain further information.
CO,
lip

Dr. Jean - Claude De Bremaecker

Department'of Geology '

Rice University
Houston, Texas 7/01

or,

Dr. Frank M Fisher
Department of Biology
Rice University
Houfton, Texas ?7001

address Inquirie4

Or.
4

6Y. J. Lamar Worzel
GalvestuGeophysIcal Laborieorf
XarlifirScience Institute
University of Texas
Galveston, Texas' 77550

.A.

ROGER WILLIAMS COLLEGE,
Bristol, Rhode Island 02809

The following degrees are offered

1. r.A and B S. degree in Biology with ap oppor-

tunity to concentratf in ziolecul,sr and cellular,
organ and organismal.biology, field biology, and

horticulture. In addition to the all college core
requirements, a student receiving this.degree would
complete.

II

a) Two semesters of troductory Biology

' b) Six upper-level terse' in Biology
' c) Two semesters of General Chemistry

d) Two semesters of Organic Chemistry '
e) Two semester of Physics
f) One course entitled Communications in the

Biological Sciences -3.

2. The B.A or B 5...degree in the marine Sciences'

would require in addition to all of the college cove
requirements the following'

Introductory Biology

102: Introductory'Btology
liatine Zoology

320 Marine-Ecology'
355 Martne-Phycology
360 Freshwater add Estuarine Ecology

335 Invertebrate Zoology

210 Botany

191. General 'Chemistry&
192 General Chemittryl*.
301 Organic Chemistry
302 Organic Chemistry
201 Physics

202 Physics
201 Communications in the Biological

Sciences 3

Biology

Biology

B19.108Y

Biology
Biology
Bioloff
Biology

150°U
Chemistry
Chemistry

ti .Chemistry
Chemistry

`Physics
Physics-

Biology
Roger Williams College's main campus is in Bristol,

Island with approlkately 608 feet of sho?eline
on Bay, a pegion of Narragansett Bay A

wide variety of marine environments are within 10
' milesof the campus including water depths of over

150 feeWrocky ocean shorelines, tidal marshes,
estuaries with a wide variety of salinities, and a
wide variet,,of bottom types. Witeft near the campus
range from helvy pollution with both industrial and
human waste to relatively pollution free ocean waters.
Generally. small classes of six to 15 students in

upper level courses make field work. laboratory work
and special projects an important part of the cur-

. ilculum.' A paper,or other evidence df.the student's

(
ability 'to conduct Inveatigations. use library re-
sources an0 write a report is usually required in
each upper level course.

Physical facilities used by students takrng courses
relatedto marine science include six laboratories,
one preparation ry, one instrument and storage

k room.oiamn audio Autorial laboratory and
s c <seroows and lecture hails, a library,

n ng hal and dormitories. taff members include
sc ye s and a Licensed bo captain. The Marine
Progra& utilizes a 20-foot john %I fer most labor,a-

'tory investigations. Equipment ncludes various '

mesh alzeiplankton nets, *eines, MMR, atomic absorp-
tion unit. tpectrophotome%ers, microscopes including
binocular phase types, water sampling equipment,
three wall refrigerated see water tanks, photo-
graphic equipment. a flame photometer, refrigerated
centrifuge.' electrophoresis and chromatography equip-
ment, pH meters, environmental chamber* and a gas
clgrosatogaph A And micro computer has been added
for.studedt use in their interpretation of data.

individuals
piece Calculus

4

4

4''
4

4

4

4

4

4

4

4

that desire the 6.s. dolor must cam
II and Statistics.

Courses that arroffered which support the Marine
Science-program include the following /

Biology 240 Ecology 3

% Physics 245 Meteorology 3

Physics 230 Physical 08eanography 3

Biology 230 Microbiology 4

Biology 321 Genetics 4

Chemistrip01 Environmental Chemistry 4

Chemistry 102 Environmental Chemistry 4

Biology 206 Principles of Oceanography 3

118

Co-op Programs. Cooperative Education progtams

arc available'to students. In the past several
years, individuals have been working under the Co-
op Prpgtam with National Marine Fisheries, state
and local envirgnmental groups and various indus-

tries The student has found that the field expe -

k...

i ce hal been of extreme value while obtaining
t lege credit.

. '

The instrucpionaL staff for the courses listed
above consists of the following

BIOLOGY

Ficorilli, George, Ph.D.
Gould. Mark. Ph.D.
Holstein, Tho6as

137 .
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Jungwirth, Charles, M.S.
Mershon, William R., HAT. Lcdr., USN (Ret.)
Murphy, Grayson. M.S.
Villalard-Bohnsack, Martine, Ph.D.

ti

CHEMISTRY

Kendrow, Carolyn, Ph.D.
Muhger, James, M.S.
VO Riesen.Daniel, Ph.D.

, PHYSICAL SCIENCE

Payson, Harold, M.S., Capt. LSN (Ret.)

Mar

.oTo obtain further information, address inquiries
to: .

Mark D. Gould, Ph.D.
Natural Science Division
Roger Williams flillege

Bristol, Rhode Island 02809
(441) 255-2165

4'

RUTGERS - THE STATE UNIVERSITY OF NEW JERSEY
New Brunswick, New Jersey 08903

Modern laboratory facilities in the basic sciences
are available on the three city campuses at New
krunswick, Caden, and Newark, New Jersey. In addi-
tion, the University operates several small labora-
tories on the New Jersey coast involved with various
aspects of shellfish research and a larger labora-
tory on Cleat Bay which is designed to work on the
full range of marine inquiry. A 62-foot research ,

vessewas recently acquired and will work out of
the Great y station. A 40 -foot research vessel,

based one of the laboratories on Delaware Bay,
ape ea year-round, providing facilities for power
d ging, hydrogrephic sampling, etc Within the
estuary. A small fleet of.outbodaTiat available
for a9hriety of studies in the coastal bays and
sounds, throughout the length of the Stets. An
ancient houseboat laboratory 10 another back for
summer work in one of the eituaries. The research
programs underway in these laboratories provide
coastal marine experiences for approximately 25 Stu-
dents annually.

Undergraduate students planning to do advanced.
work in the marine sciences usually major in one of
several undergraduate degree programs such as Biol-
ar, Geology, InvirampentaScience, Chemistry', etc.
In addition to satisfying requirements for their
major, these students may elect one or more under-
graduate courses from the list below

At the graduate level no degree program is spe-
cificallj labeled "marine", but graduate students
in Ph.D. progress in Zdoloty, in botany, in Environ-
mental Science, in Ecology, in Microbiology, or in
Geology, etc can gain marine experience in the
coastal research programs underway here.

A new Ph D program in Geophysical Fluid Dynamici

is now offered through the cooperative efforts of
the Department ofpechanical and Aerospace Engineer-
ini and the Department of,Meteorology, Teaching and
research conceptrate on ,fluid dynamics problems of

the geosphere. i.e., on meteorological and oceano-
graphic fluid dynamics and related problems. The

program draws on research and graduate counsel, in
the fields of meteorology; engineering, mathematics,
information sciences and others as necessary. Spe-

cializations available within the program include
meteorology, physical oceanovaphy, upper atmosphere
dynamics, air pollution, turbulence, turbulent dis-
persion and rotating and stratified flow.

Students select from courses in meteorology,
physical oceanography, mechanical and. aerospaci

engineerin, and related graduate offerings

Rutgers has established the Marine Sciences Cen-
ter as a research arm of the University. The Center

will interact with the variety of departments on
campus but will not develop its awn curriculum at

this time. Rather, faculty and students will.work
through the Marine Sciences Center while refTlning
their affiliation with their academic departments.

The following courses are offered fn cojunction
with the above programs'

UNDERGRADUATE COURSES,

Aricultural En:ineering

381 Introduction 'to Environmental Systems

Analysis *
382 Techniques of Environmental Systems

Analysis

Bacteriology

432 Applied Bacteriology

Biology

212 The Ecology of Marine Life

351 General Ecology
415 Marine4Ecology
416 Marine Ecology Laboratory

Botany

4 306
411

434

436

'pot Ecology
horphology and Taxonomy

Morphology.and Taxonomy of Algae
Physiology and Ecology of Algae

Ak

Chemical and Biochemical Engineering

30'3, 304 Transport Phenomena

Environmental Sciencq

6

403 Introductio to Air and Water Environment +
404 Aquatic Biolkay
444 Water Resources - Water Quality

Food Science

103 Man and His Food ,

119,
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CeIgraphy

101, 102 Manssithysical Environment
211 Conservation of Natural Resources
407 Remote Sensing of Earth Resources
410 Ocean Tr 33e man Transportation
417 Coastal Geomorphology

Geology

102 Oceanogri.ey and Earth History
331 Oceanology
340 pdimentology
451 Geology of Ocean Basins
453 Paleoecology

Mechanical and Aeros ace En:ineering

351 Thermodynamics

Meteorology and Physical Oceanography

.

251 Elementp of Oceanography
352 Coastal Estuarine Oceanography
362 Physical Oteanograph,
364 "Oceanographic Analysis

455 Oceanographic Instrumentation
458 Air-Sea Interaction
461, 462 DynamiC Oceanography

Microbiology

418

420

,432

Marine Microbiology
Laboratory in Marine Microbial Ecology
Practical Applications of Microbiology
Microbial Ecology

Physiology

306 Comparstive.Animal PhysiologA

Zoology

406 LimLlogy

GRADUATE COURSES

Agricultural Engineering

507 Environmental Systems Analysis
541 Biological Aspects of Stress

Anthropology

567 Dynamics of Social and Ecological System e'

Biochemistry

511 Flea Biochemistry
524 Biochemical Msptation

Environments

Biology

505 Marine Biology
511 Ichthyology

525 Ltmnology

4110

to Unusual

120
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Botany

507 Biogeography and Comparison of Ecosystems

534' Phycclogy

536 Algal Physiology t
542 Physiological Ecology

Ceramic Science and Engineering

522 Scanning Electron Microscopy and X-ray
Micro-Analysis

Chemical and Biochemical Engineering

502 Fluid Momentum..and Energy
533, 534 Advanced Chemical Engineering Thermo-

dynamics
587 Applied Kinetics and Thermodynamics for

Enzymatic Processes

581 Biochemical Engineering

Chemistry

537. 538 Chemistry of Natural Products

Civil and Ellviri)

563 Advanced Hydrology
573 Advanced Soil Mechanics

583 Hydronechanics

578 Soil Dynamics

588 Theory of Hydraulic Models

590 CoastalEngineering

Entomology and Economic Zoology

504 Mosquito Biology and Control

522 flsxicology of Ecogomic Poison

Envtionzental Science

501

502

503
507

510
511

512

514

517, 518

Waste Treatment I: Sewage Treatment,

Envir tal Chemistry and Analysis
Principles of Aquatic Chemistry
Pollution Microbiology
Ichthyology
Ichthyology and Fishery
Application of Aquatic Ch
Principles of.Environmenta

Food Science

513 ,Ovanced Food Science

Geography 4

501

504

507

509

Geology,

514

526

5)2

nagement
istry

t Science

Natural Resource Management
Coastal Geomorphology
Environmental Management
Problems in Port Ceogaphy

Advanced Sedimentary Petrology
Planktonic Foraminifer'
Geochemistry



41.

553, 554 Micropaleontology. Foraminifers

570 Marine Geology

Geophysical FluidDynamics

501 Fluid Dynamics of the Atmosphere
611 Seminar in Geophysical Fluid Dynamics

Mechanical and Aerospace Engineeriv.

515, 516 Fluid Dynamics
517, 518 Heat and lissTransf01
539 Mechanics of Real Fluids
621 Theorysof Turbulence
622 Atmospheric Turbulence
651 Power Plants ,

Meteorology andPhysical Oceanography

501

508

Microc.eteorology
Dynamic Climatllogy

MicXobiology

501, 502 General Microbiology
572 MicrOial Ecology

Physiology

507 Canparative Physiology
520 Environmental Physiology

531 Advanced Nerve and Muscle Physiology

.
s.

Plant Biology

505, 506 Plant' Physiology 0 , .4
. 1.

' nd
k 1,..

Soils sad Crops
4'.0"

563 Clay M4 ecology
.a.

565 ClayMI erologyfo

s

553 Soil Ph ics
.

'

, kNt.i
Arf

StatisZits a, 1,' . ,o "44
.1. 46

...e ,

506 StatisfiCal Analysis Of Biolillcal Systems

'-c ,!..'

1
.

Urban Planninp,
.,4.

.

523 . Lelal Aspects of'eriv

618 Environmental Planning

JI

Zoology

ental Plinn el,'

Management

504' Elements of 0ces0(aihy
505 Malacology. , .., ,,....

The instructional staff for the courses listed

above consists of the following members:

AGRICULTURAL CHEMISTRY

Helricg7Kenneth, Research Professor'
Rosen, Joseph D., Ph.D., Associate Research

Professor -"`

lair:nett, George, Ph.D., Professor

ANIMAL SCIENCE

Hackett.. A.J., Ph D., Assistant Professor
McGrath. James J., Ph.D , Associate Professor

4
o

BACTERIOLOGY

Koft, Bernard W , Ph.D., Piofessor
Kuchler, Robert, Ph D., Professor
Litchfield, Carol, Ph D., Associate Ptofessor

Umbreit, W , Ph.D., Professor

BIOCHEMISTRY AND MICROBIOLOGY

tartha, Richard, Ph.D.. Associate Research

Professor
Eveleigh, Douglas, Ph.D., Associate Professor
Litchfield, Carter, Ph.D , Associate Professor

Praner, David, Ph.D., Professor
Price, Carl, Ph D.Tofessor

BIOLOGY

Burger Joanna, Ph D., Assistant Professor
Jenkins, Robert, Ph7D., Professor
Lee, Hsin.,Yi, M S , Assistant Professor
Weiss, Mitchell, Ph Di, Assistapt Professor

BIOLOGICAL Dan

Squibb. Robert L., Ph.D., Professor

BOTANY

Chen, Janes C.W. ; Ph.D., Associate Professor

Edwards, Peter, Ph.D., Assistant Professor
Good, Ralph' E., Ph.D., Associate Professor
Quinn. saes A., Ph.D., Associate Professor

CHEMICAL AND BIOCHEMICAL ENGINEERING

Ahlert, Robert Ph.D.. Professor
Davidson, Burton, Ph D , Professor

Dittman. Frank W., Ph.D.. Professor
Vieth, Wolf. Ph D Professor

CHEMISTRY

506

507

522

Ecology of the Estuary
Ismumnity of Animal ParsbSes
Protozoology

Bikales, Norbert'. Ph.D., Professor

. Hall, Stan, Phis. Associate Professor

523 Zdbgeography I'

571 gadioecology 4 ClVIL.Jp ENVIRONMENTAL ENGINEERING

575 Quantitative Ecflot7

580 Topics in Marine Ecology Bourodiaos. B.L. Pb D., Associate Professor

588 Topicasin Advapced Ecology Chao, Yong S., Ph Professor

590 Popu4 lation Ecology Granstrom. Marvin, D.. Professor

4 121
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ECONOMICS

h.
Seneca, Joseph, Ph D., Pro?essor

ELECTRICAL ENGINEERING

Rosenthal, Louis A., H E.E., Professor

ENTOMOLOGY AND ECONOMIC ZOOLOGY

Forgash, Andrew, Ph.D., Professor
Hansens, Elton J , Ph D . Reloarch Professor
Helrich, Kenneth, M.S., Research Professor
Jobbing, Daniel H., M.S., Research Specialist
Merrill, Leland, Ph.D.. Professor

,*

ENVIRO r'TAL EDUCATION

Edw rds. Arthur. Ph D . Associate Profess° /

ENVIRONMENTAL RESOURCES

Mitchell. J Kenneth, Ph.D., Associate Procofssol
Nie8wand, George H . Ph.D Assistint ProteTTFF
Walton, Grant. Ph.D., Professor

Whipple, William, Jr., C E.

ENVIRONMeNTAL SCIENCE

Clements, William, Ph D AssistInt R
Professor

Faust. Samuel D., Ph.D . Research Professor

FOOD SCIENCE

Chang, Stephen S., Ph D.. Professor
atard. NorMan F , Ph.D Assistant Professor
Hayakawa, Kan -Ichi, Ph.D., Associate Professor
Maclinn. Walter A., Ph.D., Professor
Morse, Roy C , Ph.D., Professor
SolberA. Myron, Ph D.. Professor

FORESTRY

Applegate. James. Ph.D., Assistant Professor

cEor.mpiri

Nordstrom. Karl.,Ph D . Assistant Resealfh
Professor e

'PsutY. Norbert--P Ph D , Professor
Weigend. Guido. Ph D., Professor

4

GEOLCC'Y

Murray. Raymond C.. Ph.D . Professor
Olsson. Richard K., Ph.D Professor
Piburn. Michael. Ph D , Assistant Professor
Theokritoff. George. Ph.D Associate Professor
Wiles. William W . Ph.D.. Associate Professor
Younce. Gordon B Ph.D.., Assistant Professor $

LAW

Frakt. Arthur. L L 6 Professor
Seeley. lames, I.D Professor

MECHANICAL AND AEROSPACE ENGINEERING

Chen, Chuan F., Ph.D., Professor

MECHANICS AND MATERIAL ENGINEERING

Sauer, J.A., Ph.D., Professor

METEOROLOGY AND PHYSICAL OCEANOGRAPHY

Havens, A. Vaugha, M.S., Professor
Reiss, Nathan, Ph D.. Assistant Professor

MICROBIOLOGY

Gordon, Ruth E., Ph.D.. Professor
Lechevalier, M.A., Ph.D., Professor

NUTRITION

Fisher, Hans. Ph.D.. Professor

PATHOLOGY

McCoy. John R., Ph.D., Professor

PHARMACEU7I4AL SCIENCE

Babcock, Phillip A., Ph.D., Associate Professor
SegeLman, Alvin, Ph.D., Assistant Professor

PHYSIOLOGY

Bird, John W.C., Ph.D., Professor
Farmsnfarmalan, A., Ph-D., Professor
Senft, Joseph P., Ph.D., Associate Professor

PLANT BIOLOGY

Halisky. Philip M., Ph.D., Associate Professor

PLANT SCIENCE

Dswson, Ray F., Ph.D., Orofessor

Karma', Facial. Ph.D.. Assistant Professor

SOCIAL SCIENCE AND HUMAN ECOLOGY

Friedman. Judith. Ph.D., Assistant Professor
$cCsy. Bonnie, M.S., Assistant Professor
Schuh. Janet. th.D. Assistant professor

A
SOILS AND CROPS

Battle, Warren R.
Nell, Robert W.,

Professor
Tedrow. John ;.F.
Toth, Stephen J..

STATISTICS

Ph.D., Professor

Ph.D.. Associate R

Ph.D., Professor $1

Ph.D.. Professor

Andrews, Horace P.. Ph.D.. Associate Professor



UIJ1AN STUDIES

Greenberg, Michael, Ph.D., Associate Pafessor

ZOOLOGY

Durand, Jamie B., Ph.D., Professor
Ehreafeld, David, Ph.D., Associate Professor
Gdrdiner, Lion F., Ph.D., Assistant Professor
Raskin, Harold, Ph D., Professor
Hastings, ItAbert, rh.D., Assistant Professor

Lack, Charles 7., Ph.D., Assistant Profestor
Loveland, Robert E., Ph.D., Associate Professor
Pearson, Paul C., Ph D., Protestor
Trams, Francesco B., Professor
Weis, Judith S., Ph.D., Associate Profess

To obtain further Information, address inquiries

to.

DT. Norbert P Pauty, Director
Marine Sciences Center
Rutgers - The State Lftiversity of New Jersey
New Brunswick, New Jersey 08903
(20i) 932-3080

4,

ST. JOHN'S UNIVERSITY
Jamaica, New York 11439

The University offers'marime science courses at

the Queens campus. The science building opened in

195.5. The departments f biology, chemistry and
physics.and the Colle e of Pharmacy are local ad in

this building which ins complete laboratdry and

classroom facilities firinstruction and research.

Tha marine ysters of Long Island Sound. Jamaica Bay,

Great South Bay and a Atlantic Ocean are easily
accessible for collecting samples and specimens

The following degrees are offered#

1. Ph.D. In Biology (Department of Biology). The

course requirements are determined by a special fac-
ulty committee on the basis of the professional ob-
jectives of the individual student A minimum of

69 semester hours of'graduate coursevork beyond the
bachelor's degree or a *WA= of 36 semester hours
beyond the master's degree must be taken in the pro-

gram. The student must also demonstrate an ability
to read Au* of the following languages: ?ranch,

Carman dr !Woolen.

2 M.S. Oliology (Department of Biology). A

minimum of 33 trimester hours of graduate coupe,
beyond the bachelor's degree must be taken in the

program. At present there is no formal dissertattnn
or language requirement for this degree.

3. LS. In Siologyl B.S., B.A. In invironmental
Studfss. This is the regular program for biology

majors who may elect to take some courses and re-
search in'marine biology and related subjects

The following courses are offered in conjunction

with the above programs

MERGRADUATE COURSES

23 Invertebrate Zoology 4

33 Marine Biology 4 S

37 Ecology 4

40, 41 Research In Biology 4

42 BiolOgy of Selected Protists 4

GRADUATE COURSES

205, 206 Microbial PhySlology

226 Marine Microbiology
246, 247 Marine and Fresh Water InvertebrAts

352, 353 Special Research le Biological

354, 355 Sciences

950 Dissertation Research '

6

3

6

12

6

(Other graduate courses in mIcrobioloPY, brioches-
Istry and physiology are available to complete the
specialized programs of individual students )

to

To obtain further information. address Inquiries

Chairman
Department of Biology
St. John's LniversIty
Grand Central and Copia Parkways
Jamaica, New York 11439

SAN DIEGO COMMUNITY COLLEGES
Mesa College. San Diego, California 92112

Evening College, San Diego, California 92101

These colleges each offer a two -year program lead-

ing to either an Associate Science degree or certif-

icate in Marine Technology Shop facilities are

utilized for practidal instruction in refrigeration,
veldtng, propulsion machinery, drafting and other
allied industrial arts that have relevance to marine

work Biological. physical Ind chemical laborator-

ies are used for class work needed to develop skills

related to basic tasks needed in the marine environ-

ment. Initially, instruction began in 1,967 and thy

full program began in 1969. A wide range of marine

science, ocean engineering and business enterprises
are carried on In San Diego, and ..any of these are

'.."-Nr..44.4.414*.

frequently visii%4 in the course of field trips -

Vessels are chartered for all-day at-sea instruo4r6
A shoresidm technology institute jointly administered
by a countywide alliance of higher education Insti-
tutions is to be designed in 1984
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The following courses are offered in conjunction
with the above programs S

MARINE TECILSOLpf

41

3

'3

3

3

3

Marine Environhent
equipment Operations
Marine Resources
Marine Communitations
Marine Equipment

The instructional staff for the courses listed
above includes the following.

to

Eberhardt, Robert L , M S Instructor in Marine
Technology

To obtain further information, address inquiries

Walter DeFelice. Jr . Coordinator
Vocational Education'
San Diego Cotaimunity College District

3375 Camino del Rio South
San Diego, California 92108

SAN FRANCISCO STATE UNIVERSITY
San Francisco, California 94116

41.

The Lake Merced campus of San Francisco State
Lniversity houses a complete end modern educational
community In addition to the well-equipped class-
room* and laboratories, there are numerous speci-
alized instructional rooms, a large library and
audio-visual center, two theatres and a vide range
of recreational and athletic iacilitles Recently
completed buildings greatly enhance the University's
capabilities in the science disciplinss. Budiding
in the planning stage* will Include more classroom

spare for to humanities and education In addition
to activities at its San Francisco site, the ver-
pity participates in three off-campus activiti .

The Tiburon Center for Environmentsl Studies, e
1 Paul Leonard Sierra Nevada Science Field Campus.
andethe Moss Landing Marine Laborstories The UAL-
versify also operates an extension program serving

more than 1,000 students as well as conducting short
courses, conferences, institutes and workshops

The following degrees are offered.

deer of Arts in Blcaogy Concentration in
Marine Biology The general requirements of all
students are IN follows

a) Thirty units of upper division and /or grad-

uate credit (may include up to six units of ex-
perimental courses lit Biology).

b) A minimum of 16 units of credit in griTuate-
level courses.

c) A inimum,of two department seminars.

d) Graduat:1.;11th Proficiency Test. this.

' requirement may be met by satisfactory comple-
tion of Biology 700

e) Alter initiating a research program, a,
graduate student must enroll each semester in.
Biology 897 of 898 (for which a student can only
be enrolled once) until the research is completed
or the gradyate Approved Program is filed. In
the absence of course conflicts, each graduate
student must enroll in at lust one graduate
course per 'teamster, excluding Biology 897 or
898'.

Alternate 1: M.A, by h and thesis.

a) Students who elect this program must com-
plete a ainintim of three and a MAXLMUM of six

"units of Biology 8$7 to be counted toward the 30
required units.

b) Four units of Biology 898, thesis.
c) An oral defense of the thesis research.

Alternate 2: M A. by research and examinations

a) A maximum of four units of Biology 897,
research..

b) A written examination taken during the
student's first of second semester. This exam-
ination may be repeated with a three - semester

time limit for satisfactory passage.
c) A comprehensive oral examination. If por-

. Clone of this examination are unsatisfactory,
they may be repeated one tire. Students wishing
to elect Alternate 2 must follow the procedural
guideline formulated by the Biology Graduate Com-
mittee. These are available from the Biology
Graduate Advisors.

MUM-INFORMATION

The Marine Biology Program offers the Master of
Arts degree in biology with a concentration in
Marine Biology Programs in this area reflect the
fact that Marine Biology is a meeting place fot all
the biological sciences and ease of the physical
sciences. Graduate work may be broad or follow
specific program areas as ecology. systematic.,
functional morphology, physiology and ethology.

The marine program and facilities of San Fran-
cisco State University are strongly supported by
the Moss Landing Marine Laboratories, a modern sea.
shore laboratory which is operated cooperstavely
with four other State Universities.

Students interested in study through this pro-
gram are urged to observe the general requirements
in the Bulletin as well as the specific requirements
stated here and, more fully, in the Marine Biology
catalog which is available from the Program Office
upon request.

The applicant must have the equivalent of the.
bachelor of Arts degree in the Department of Marine
Biology at San Francisco State University or the
approval of the Marine Biology advisor.

2 Master of Arts In Geogrsphy. Program recicare-
ents /or the Master of Arts degree in Geography
are as follows'

Geog $01 Scope and Method in Geography 3

(Should be taken by the student ,
during the first yefr after
admission to the program)
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Three graduate seminars in Geography from the
following (one semester may be repeated for credit
if different topical area to offered by a differ-
ent instructor)*

810 Seminar in Physical Geogrsphy'
820 Seminar in Cultural Geogrsphy
825 Seminar in rconomtc Geography
832 Seminar in Urban Geography
850 Seminar in 'Regional Geography

3

3

3

Upper division courses or. graduate Plnars in
Geography Of related fields on advisement'. 15

898 Master's Thesis

Mini..' Total
(and Master's Oral Exasination (if fallled,
exasination si"ay be repeated only once))

MARIE SCIENCE

Arnal R , Ph.D , Professor
Broenkov. W., Ph.D.. Associate Professor

Caillet, C Ph.D., Assistant Professor

Foster. IC. Ph.D.. Associate Professor
Huaty, A Ph D.. Assistant Professor
Knauer, C , Ph.D., Research Associate
Martin, .1.. Ph.D., Associate Professor
Morejohn, G Ph.D.. Professor
'ybakken, J , Ph D.. Professor
Recksiek, Ph.D Research Associate

3 To obtain further information, address Inquiries
to

30

The following courses are offered is conjudction
with the above progress (upper division courses of-
fered/by the Department say be considered upon ap-
proval of the grairte advisor)*

GRADUATE COURSES

801 Scope and Method in Geography
810 Seminar la Physical Geogrsphy
820 Stainer in Cultural Geogrsphy r
825 Seminar in Economic Geography
832.Seulnp In Urban Geogra)hy
810 Seminar in Regional Geogrsphy
895 Directed Reading Its Geography
898 Master's Thesis
899 Special Study

I

3

3f
3

3

3

1

3

3

1-3

The inst(uctional staff for the courses listed
above consists of the following

SIDLOGY

Araki, G.. Ph.D., Professor
8srrend, R., Ph.D , Associate Profesior
Bradbury, M., Ph.D., Professor
Josseiyn, M , Ph D', Assistant Professor
Martin. J H., Ph.D , Professor-

Nissen, T., Ph D.. Associate Professor
Tomlinson. J., Ph.D., Professor

'Towle. A., MD., Professor
Tonenakr, H., Ph.D., Professor

GEOLOGY

Galehoume, J., Ph.D., Professor
Kelley, J., Ph.D., Professor
Selbel, E., Ph.D.. Professor

GEOGRAPHY

Crawford, I , Ph.D., Associate Professor
Foster, L.. Ph.D., Professor
Cordon. 8., Ph.D.. Professor
Rough. 8., Ph.D.. Professor
Kirksborg, M.S.. Assistant Professor
Melhotier. H., Ph D.. Professor
Pease. S... Ph.D.. Assistant Professor
Picker. 1.. Ph.D.. Professor
Icetchsl, G., M.A.. Associate Professor
Vance. J., Ph.D., Profesenr
Mercian. J , Ph.D.. Professor

Dr. James C Kelley. Dean
School of Science
San Francisco State talversity
San Francisco. California 94132

r

SANTA BAREARA CITY COLLEGE

Santa Barbara. California 93109

The recently completed Santa Barbara City College
Marine Diving Technician building is located od the

SBCC main campus. The facilities include offtte
. space, shop space housing a variety of diving and

diving suppor uipment including an operational

ta ruratton diving stem, two 12 -foot by 12-foot
diver training tanks, and a rigging loft. The pro-

gram has one 16-foot Boston Whaler with an outboard
rotor and utilizes rental boats for pert of the'

training

Successful completion of the two-year Marine Div-

ing Technician Program qualifies graduates for
Certificate oftompletion or an A $ Degree and em-

ployment in a variety of jobs mainly centered in the
commercial diving industry.

The following courses are offered in conjunction
with the above program*

First Semester

.Seamanship and 9611 Boat Handling 3

Basic Diving (Scuba and Hookah) 3

Marine Drafting (Drawing and Blueprint Reading) 3

Beak Welding 2

Technical Report Writing 3

Second Semester

Advanced Diving 3

Fundeaental of Marine Englees and Compretaors
Marine Welding 2\
Physical Oceanography for Diving Technology 4

Marine Biology 3
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Third Semester

Underwater Construction
Biological Oceanography
Technical Physics
Fuddamentals of Electronics
Machine Shop Ortmag.&ews e

Fourth Semester

Underwater Operation.
Diving Systems
Emergency Medical Technician I
Speech
American Institutions Claes

The instructional stag for the coursea listed
above consists of the following:

Christensen, Robert W.
Clow ter, Gerald L.

Parks. Ramoey, Department Chairman

3

3

4

3

.4

3

3

3

3

3

To obtain-further information, address inquiries
to

Ramaep Parks16;g:rtment Chairaan
721 Cliff Drive
Sartre Barbara, California 93109
(805) 965 -0581.ext 426

SEATTLE CENTRAL COMUNITY dOLLEGE
Seattle, Washington 98107

The Marine Technology Department of Seattle Cele.-

tral Community College is located on a two-acre site
on the Loki:Washington Ship Canal in the heart of the
maritime community, Our facilities consiat of a t.
1,260-ton training ahip, the SiS Trident, and 7

foot tug, the TD-82, which is used for underway
training% It also includes a shop and classroom
facilities aboard Large. along with various shore -
tide fscllltlesf

At the ?resent time, we have three full-time in-
structors and nine part-time instructors.

Our program emphasizes the practical training
necessary /for the efficient operation and effective
maintenance of power plants and auxiliary machinery
aboard sea -going vessela with heavy emphasis on

marine englnetring,tralning. We are branching into
the deck area as fund. permit, while serving the
fishing, towboat, and offshore segments of the marine
industry Ws have a veil- equipped diesel, refrigers-
tion,luchine shop and electricsi shop armee.

of

Our two-year degree program require. 90 credit
hours and is fully accredited In addition to the
above degree program, we offer towboat and Ranker-
men training courses. Involved in th} degree program
are over 100 athdents and an additional 125 are en-
rolled in .bur continuing education program. There

were 15 students receiving their Assofiste of Applied.
Science Degree In Marine Technology this past year.

We are participating in the technician training
aspect of the Sea-Grant Pilgrim with the University
of Washington.

The folloying coursea are offered in conjunction
with the above program:

MARINE ENGINEERING TECILKOLOCT ASSOCIATE DEGREE

First Quarter

DIG 105 Communication Skills
MTE 101 Engine Department Maintenance
MTE 111 Marine Electricity
MTE 131 Boilers
ME 143 Applied Mathematics for Marine

Technology,

3

4

4

2

3

16

Second^q:arter

LNG 106 Communication Skills 3

MT! 112 Marine Electricity 4

NT! 122 Marine Hydraulics 3

MTE 132 Boilers 2

MTE 144 Applied Mathematics for Marine
Technology 3

MTE 151 Reciprocating Engines 2

)7

Third Quarter

Approved General Education Elective 3

MTE 102 Auxiliary Machinery 4

MT! 123 Marine Hydraulics 3

MT! IR Diesel Engines 3

MT! 181 Basic Marine Refrigeration 3

16

Fourth Quarter

Approved General Education Elective
MTE 104 Ship's Machine Shop Pracfice
MTE 241 Gas Welding
MT! 251 Turbini Engines
Kra 271 Diesel Enginea

Fifth Quarter 4114111,

ApprAped Ceneral'Educatlon
KrEV42 Arc WF,lditr

MT! 252
MTE 272
MT! 293

7

7.1ect lye

'Forbin testate

Dies, Engines
Ins ueentation

Sixth rter

Approved General Education Elective
MTE 145 Small Bost Handling
MT! 148 Ship's Medical Practice
MTE 281-- -(srine Refrigeration Systems
MTE 290 Coast Guard Rules and Regulations

PST 220 Psychology of Human Relation;

SSC 250 :American Institutions
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2

3

3

4 '

ir

3

3

3

3

3

15

3

4

2

4

.16,

3

3

6



The instructional staff consists of the following.

Dahlgren, Henry K., Chief Engineer
Rambeau, Morris, Chief Engineer
Smit16 Donald w., M.B.A., Department Chairman

Part-time instructors:

All part-time instructors hold engineers licensee
or are masters in their particular field.

Ayres, Kenneth, Admiral (Ret.)
Campion, Robert
Gaddy, Robert
Jacobson. Russell
Jenkins, Charles
Jones, Daniel
Raymond, Richard

Spees, Charles
Eandee. Peter

To obtain further information. address inquiries

to

Donald W. Smith
4455 ShIlshole Avenue. Y Ws
_Seattle, Washington, 98107

(206) 587-3884

SLVITLE PACIFIC UNIVERSITY
Seattle, Washington 98119

The University offers Marine Biology 4.ourses at
its main campus in Seattle, Casey Campus on Whidbey

. Island and at its field station on Blakely island.
Tfie Casey Campus encompasses more than 100 acres of
wooded lands, with a cue of private beach facing
the straits-of-uan de Fuca. Accommodations include
bit ticks, kitchen and dining facilities. classrooms
and a seawater laboratory. A.smali field atation
with laboratory. diningOnd housing facilities for
25 students and faculty is under dsvilopment. .The
field nation will be used for research Ad field
atudisa in Marine Biology. Summer programs in
Marine Biology are offered each year. The Casey

Campus IS used extenalvsly by public schools during
the academic year for outdoor education programs.

The B.S. In Biology la offered by the University.
All students are required to take general Biology

(1111,0112 and 1113). Cenztics-(Biology 3325).
Ecology (Biology 3310), Developmental Biology (3320).
Cell Biology (4352)i Seminar (4935) and 20 additional
quarter hours in upper - division Biology. Chemistry

through organic is required.

The following courses provide the basis for a 11.5
in ilioloty with a marine emphasis:

BIOLOGY

4256 Environmental Physiology
4738 Marine Biology S

r

4740 Marine Invertebrate Zoology
474L Marine Botany -

4950A ' Marine Problems
495015 Tropical Marine Biology.

. 4900 Marine Natural History of the San
Juan Islands

The Instructional giaff for the courses listed

above consists of tho/follaving

to

'-Moore, A.K., Ph.D., Environmental Physiology
Ronald, Ph D., Marine Botany and

Ecology
Russell. Dennis. Ph.D Marine Botany and

Mariculture
Shaw. Ross F., Ph.D.. Marine Invertebrate Zoology

and Marine Ecology

5

5

3

3

3

;
To obtain further infornationes address inquiries

Pr Ross F Shaw. Director
Marine Biology Program
Seattle Pacific University
.Seattle, Washington 98119

V.

5

SHELDON JACKSON CO.LLECE

Sitka, Alaska 99835

'Sheldon Jackson Collkge hy marine science teach-
ing facilities on its campus located at Sitka on
Urinal Island in Southeast Alaska. The Physical

facilities include a freshwater-seawater laboratory
and indoor and outdoor salmon hatchery incubation
capacity, for 12 million eggs or sieving. Filysical,

chemical and biological sciences share the same
building located Pia tb4.Pacifit seashore as well is
modern teaching laSoratorles built sad equipped
within the last four years In addition. the College
owns a 38-foot. twin engine cabin cruiser, an 18 -foot
Boston Whaler with an BO horaepawer outboard motor,

a 16 -foot Livingston with SOhorsekower outboard
mofor, and several scalier skiff. Numerous teach-4

ing and research equipment is available for study of
marink and freshwater environments Practical-ex- ;

pefience Is emphasized in the hatchery 4114 fief
technician training courses for fisheries students.

The following degrees are offered.

A.S In Science specializing In Marine Biology

a) Two years. 64 semester credits.

.2. A.S ip Science specialising In_Flaheries

Technology.

a) Two years, 64 semester credits.

3 Tv. -year Certificate in Fisheries Technology,

, a) Tvo years, 49 semester credits.
b) includes requirements of one-year certificate
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4 One-year Certificate in Fish Culture Technology

4

a) One year. 25 credits.
b) Includes late summer salmon spawning exper-

ience.

The following courses are offered In conjunction
with the abgve programs

.

UNDERGRADUATE COURSES

Bio 113 Introduction to Biology 4

Blo 202 Fundamentals of Ecology 3

Bio 211 General Botany . 4

Bio 213 General Zoology 4

Blo 222 Introduction to Marine Biology
Fish 104,

102

101,

Hatchery Practicum 3

Fish 111 Fish Husbandry I
Fish 112 Fish Husbandry II 4

Fish 114 Fish Biology 4

Fish ZOO Fish Stlence
Fish 202 Field Project 4

Fish 250 Fish Pathology 4

Tech 114 Small Engine Repair 2

The instructional staff for the courses hated
above consists of thp following

BIM=

LaLonde, Ray, B.S.
;teller, Carl, B.S.

FISHERIES

LumIt. Dennis, 4 S.

Seifert. Mel, M S.'

Marine Scfence Air courses are offered in the sci-
ence divisionf. Eighteen persons received the Asso-
ciate of Applied Arts Degree in Marine Sciences in
1979. Due to the excellent job market in the area,
this number is down over nrevious years.

S.

The following courses are offered in conjunction
with the above programs.

Blo. Sol. 143/243 Marine Biology .

Bio. Scl. 230 Invertebrate Zoology
Bio. Sci. 231 Vertebrqte Zoology ,

Bio. Sci.280 Biological Techniques

Ocean
Ocean.

Ocean.
Ocean

Ocean.

101 Survey of Oceanography
170-171 Oceanographic Cruise
174 Underwater Photography
196 Oceanographic Laboratory

and Field Technology

197 Oceanographic Laboratory
* and Field Technology

S

5

5

S

5

1-6

1

The instructional staff for the courses listed
above consists of the following

to

Hatman, Robert, Professor, Oceanogrsphy
Lewis. Bill, Professdr, Biological Sciences
Serwold, John, Professor, Biological Sciences

6

6

To obtain further infornation,'address inquiries

Ir. John C. Se rwold, Professor
Science Division
Shoreline Community College
16101 Greenwood Avenue North

( 'Seattle, Washington 98133
(206) 546-4576

To obtain further information, address inquiries I

to.

Dr. Charles Boyce, Academic Dean and Vice
President

Box 479

Sheldon Jackson College
Sitka, Alaska 99835

SHORELINE CCWUNITY COLLEGE
Seatfts, Washington 98133

Shorell6e Community College has a complete tv9-
year Oceanography and Marine Science Technology Pro-
gram Our facilities, which consist of two labora-
tory spaces at the present. and which will be ex-
panded to a new facility in 1981, are located st the
main campus site The College also bas a boat which
is used In collecting samples and training students
in operaTians.

The degree offered is Associate of Applied Arts
in Oceanography or an Asso,late of Applied Arts In
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SOUTHEASTERN MASSACHUSETTS UNIVERSITY
North DartmOUth. Massachusetts 02747

,The proximity of the University to the marine
environment has resulted in a special emphasis in
both faculty resserth and course orientation toward
the estuaries and near-shore waters of the Buzzards
lay region of the Massachusetts collet. The Univer-
sity is also within a one-hour drive of the important
libraries, museums, and research institutions of the
Boston and Woods Hole areas.

The University supports several,:eaching and re-4a
meirch laboratories which are completely equipped
for most standard physiological and ecological anal-
yses including gas chromatography, automated CHN
analyses. scanning and transmission electron micro-
scopy. liquid scintillation radiometry and computer
analyses. Several cOhstant temperature rooms, a
greenhouse and a 63-foot oceanographic h ves-
sel, Corsair, supplement the general labors ories.
The Department also maintains active museum nd

herbarium collections of the fish. invertebra



diatoms and

region.

4 K

eds of the Southeastern Massachusetts

In addition. the department is in the finalplan-
ning stages of building a coastal marine laboratory
within 15 miles.of the North Dartmouth campus. A

mummer program in marine biology is being considered
for the near future.

The following dkrees are offered by the Biology
Department at Southeastern Massachusetts 4:niversity

1. B.S. in Biology with option for a degtee in
either General Biology or Miriae Biology and Goastal
Zone Emq,logy.

2. ;S 10 ogy.

3. A S in Marine Biology.

The Department of Biology offers programs leading
to the Master of Sciendi degreee in either Biology
or Mantle Biology under either a thesis or non-
thesis program of study Individualized programs of
study reflect the research interests of the faculty
Students interested in a research career Or con-
tinued graduate education may elect a program culmin-
ating in a iaboratoryiiieid researcn thesis Secon-

dary educators interested in broadening their back-
ground in biology may elect a program of study culmin-
ating in a library research paper,

The Department of Biology offers two options in
its program which reflect the general research in-
terests of its faculty I) a marine biology option
culminating in a Master of Science with speciaiiza-
(iotein Marine Billogy, and 2) a general biology
option leading to a Master of Science with emphasis
to one of the traditional ardss of General Biology
Both options emphasize the development of fuatamen-
tale of biology by means of lectures, laboratotIes,
field trips and seminars, and 'each encourages Stu-
dent engagement in original research leading to the..
Master's Thesis,

REQUIREMENTS FOR M S. DEGREE

Each candidate will be encouraged to develop an
original research pimblem (Research Thesis), but
those who do not contemplate a career in h or

further formal education can earn a degree'on the
basis of the successfui completion of their course-
work and a library research problem (Library Thesis)

I. R h Thesis. The R ch Peals is de-
signed primarily for individuaispursuing biology as

' a profession. The following'are minimum hours of
coursework required in addition to a thesis

a) twelve hours (minimum) of graduate courses
numbered 500 or above. Three hours of Directed
Study unrelated to thesis may be allowed by the
examining committee.

b) Six hours (maximum) of approved undergrad-
uate courses numbered 300 or above. ,

0 Two hours (maximum, 1 hour required) of

Graduate Student Seminar, 60 525.
di Ten hours (maximum) of thesis credit and'

work related to the [heels (Directed Study, Grad.;
uate R h, Graduate Thesis)

a) Total of 30 hours plus successful defense
of thesis

Z. Library Thesis The Library Thesis is de-

signed primarily for individuals pursuing a career
in secondary education, and others not planning
further graduate study in biology. The following

are t 'he minimum hours of coursework required in sd-

dition to library reaearrh thesis.

0 ,
,

a) Twenty -two hours (minimum) of graduate
courses numbered 500 or sbove, Three hours
Directed Study unrelated to library problem may
be allowed by the examining committee:

b) Six hours (maximum) of approved undergrad-
uste courses numbered 300 or above.

c) Two hours (maximum, 1 hour required) of
Graduate Student Seminar, BO 525

d) Five hours (maximum) of Directed Study,
e) Total of 35 hours plus passage of a com-

prehensive examination.

The comprehensive examination may be written and/

or oral at the discretion of the exami commltt

The student shall demonstrate a satisfaLto
edge of General Biology and three of the follow
Botany, Genetics, Microbiology, Physiology, Eco ogy,

Zoology, or Statistics.
f

Each graduate students plans his course of itUdy-

with the assistance of ap advisory committee Grad-

uate students will be urged to complete most of their
course requirements during their first yesr. After
completion of nine credits a student will apply by
petitioning his advisory committee, for degree candi-

dacy Degree candidacy will be grantad on the rec-
ommendation of this advisory committee.

he following courses are offered in conjunction
with the above programs*

UNDERGRADUATE COURSES .

(Specifically
Biology,)

related to B S degree in Marine

BO 314 General Ecology ' 4600' 4

BO 315 Biologx,pf Algae 4

DO 316 Descriiilve Ocesnogrsphy 3.

BO 317 Biology of Invertebrste Animsla 4

DO 321

BO 411

General Microbiology
Proseminar, Current Topics in

4 1,

ao 413

Biology -,

Biology of Fishes
3

4

60 414 Comparative Physiology - 4

60 421 Develdpmentsl Biolbgy 4

BO 424 Biology of Animal Parasites 4

60 428 Aquaculture 3

BO 430 Design of Experiments 4

BO 440, 441 Research Project 2, 2

BO 451 Environmental Health 3

BO 454 Biology of Sharks 3

BO 471 Marine Microbiology 4

MO 419 Developmental Biology of Marine
Animals 2

BO 406 Life in the Seas I 3

BO 407 Life in the Seas II 3

GRADUATE COURSES
4

---Specifically related to.01 S.'degree in Marine

Biology. Graduate credit may be earned for dual
numbered courses proyided the student fulfills
additional quantitative and /or quall[stNe ri-
quirements as established by the Instructor.
Graduate standing and consent of instructor as
reqiiired for credit.) '

DO 313/513 Molecular Biology 3

BO 315/515 Biology of Algae 4 '

129 1



BO 331 31

.50 414/ 4

60 424/5

BO 426/52
BO 434/53

60 421/57
B0.509
BO 511

BO 512

50 517

50 520

BO 522

BO 525
50 531

BO 535

BO 536

'BO 540

4

Advanced Genetics
Comparative Physiology
Biology of Animal Parasites
Aquaculture
Plant Physiology
Marine Microbiology
Directed Study in Biology
Graduate Seminar in Biology

,Advanced Topics in, Biology

Advanced Biology of Invertebrate
Animals

Animal Behavior ,

Experimental Embryology
Graduate StUden,t Seminar
Advanced Ichthyology

ological Data
Analysis of

Data

Iology of Marine

Analysis of B
Laboratory f

Biological

Environmental P
Animals

3

4

4

3

4

4

1-2

1-3

1-3

SOUTHERN MAINE VOCATIONAL TIONICAL INSTITUTE
South Portland, Meilne 04106

Southern Maine Vocational Technical Institute is
a public, two-year, co-educational institute at the
post-secondary level, offering occupational curricula
in a broad variety of fields..

The Marine Sc14ce Department is located on the
4 South Portland canpus, overlooking Casco Bay. Phys-
3 ical facilities include general classrooms and sepa-
4 rate laboratory spaces for navigation, engineering,
1 seamanship, chemistry, asarine biology, and ocean-
4 ography. The department maintains and operates a
3 146-foot training ship, Aqualab III, a 40-foot fish-

ing boat and several small craft.

4

BO 545 Biological Oceanography 4

BO 593 Graduate Research Project 1-3
,60 599 Graduate Thesis ' Sot to exceed 10

nsThe itructional staff for the courses listed
above consists of the following

Auto, Yukio, Microbiology
Campbell, Ronald A , Parasitology
Edgar, Robert E , Diatom Systematics
Freifelder, Dorothy. Microbiology
Griffith, Robert, Flail Physiology
Hatch, Walter, Invertebrate Physiology
Hoff, James G Marine Ecology, Fish Biology
Ibara, Richard M , Fish Physiology and Marine

Fisheries
Kazams, Fred, Mycology

Letanson, Robert, Cell Biology and Fine Structure
Matsumoto, Barton A , Biological Control and

Insect Ecology
Mulcaie, Donald J., Developmental Biology
O'Brien, Frank, Ecology of *Marine Invertebrates
Reardon, Jotn J . Ecology of Coastal Zone and

Dune Environments
S$laeville. Normand, Anatomy and Physiology
Sears, James R Ecology and Systematics of

Benthic Marine Algae
Turner, Jeff. Biological Oceanography
Wilson, Robert, Behavioral Physiology

To obtain further information, address Inquiries

The following degrees are dffered

1. A A.S. in Applied liarine.81ology and Ocean- P

ography.
1

a) This pragram 4zes 43 credits in biology
and oceanography nd 28 in related subjects.

' b) At the most recent graduation, 13 degrees
were conferred.

-

2. A A.S. or Diploma in Marine Science with a
major in Deck Technology, Engineering Technology, or
Oceanography and Marine Biology.

a) Deck Technology requires 35 credits in nav-
igation/seamanship and 34 related credits for an
A.A.S. degree and 26 for a diploma.

b) Engineering Technology requires 32 credits
in engineering and 35 related credits for an
A.A.S. degree and 27 fora diploma.

c) Oceanography and MaFine Biologye requires
33 uajor credits and 36 in related subjects. No
diploma offered.

d) At the moat recent graduation, 36 Marine
Science degreea or diplomas were conferred.

The following courses are offered in conjunction
with the above programs

APPLIED MARINE BIOLOGY AND OCEANO6APKK

First Semestei

to:

Dr. James R. Sears. Chairman
Department of Biology

Southeastern Masaathuaetta University

CHM ill General Chemistry
,lIO 111 General Biology'
OCO 111 Elements of Oceanography

Second Semester

4
4
4

Nog? Darlsouth, Massachusetts 02747

or,
BIO 113
OCO 112

Invertebrate ZoOlogy
Instrumentation and Methods in

Oceanography

4,

3

Dr. Richard Fontera
Dean of Facuity,...- Third Semester
Southeastern Massachusetts Univeraity
North Dartmouth. Massachusetts 02747 NAv 21 Survey of Navigation 3

,BIO 211 Microbiology 4
OCO 211 Chemical Oceanography 4

Fourth Semester

B10 212 Ecology 4

BIO 248 Fishery Science 4
OCO 212 Physical and Geological Oceatibgraphy 4
BIO 2E6 Marine Botany 4

4 tl
ti
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APPLIED MARINE BIOLOGY AND OCEANOGRAPHY - Associate JouYth Semester

Oceanography

3

3
4 5

3

3

3

0
18

a

Degree
.16)4210 litcrobiology
MCC 112 American Literature

MO 205 Marine Botany
BIO 249 Fisheries Science

OCO 213 Physical and Geological

SSC Elective
SEA 212 Sea Time IV (required)

.11.

ENGINEERING OPTIO%

First Semester

LNG 111 English Composition 3

MAT 131 Algebri and Introduction to Statistics 3

CgM III General Chemistry 4

13/0 III General Molbgy 4

OCO III Elements of Oceanogalty ' 4

18

A0-

1

I

Second Semester

LNG 112 American-Literature
PHYIll Technical Physics I
M4T 132 Statistics
MO 111 Invertebrate Zoology

OCO 112 Instrumentation and Methods in
Oceanography

Third tSemester

ECO 201. Economics

FRY 1L2 Technical Physics II
NAV 21 Survey of Navigation

510 211 Microbiology
OCO 211 Chemical,Cceanography

-

Fourth Semester

3

3

First Semester

MAT III

MAT 11

MAT 13

3 OtO 111

17 MS Ill

MS 113

MS 115

SEA 111

3 PED 20

4

3

4

18

SSC Social Science Elective 3

CIO 212 Ecology 4

CIO 248 Fishery Science 4

OCO 212 Physical, and Geological Oceanography f
MO 246 Marine Sofany , 1

1-4.

OCEANOGRAPHY /BIOLOGY OPTIONS - Associate Degree

First Semester

MO
L'OG

MAT

MS

IMS

OCO
SEA

111 General Biology
111 English Composition
131 Algebra and Introduction
111 Engineering I

113 Navigatift I

115 Marlinapike Seamanship I

Ill Elements of Oceanography
Ill Sea Time 1 (required)

Second Semester
.

.

510 112 Marine Biology
iAf 132 Statistics

112 Engineering II . .

IBS 114 Navigation II
MS 116 Marlinspike Seamanship II

!CO 112 Inptrumentation and Method. in
Oceanography

%.112 Sea Time II (required)

to Statistics

Third Semester

10 213 invertebrate Zoology
ECO 201 Economics .

lfa10 214 Ecology

10 Metals Fabrication
210 Chemicla Oceanography

MY 111 . Technical Physics 1 .

SEA 213 Sea Mme MI (required)

,

kollege Algebra and Trigo-
nometry

Mathematics (Algebra)
Mathematics (Trigonometry)
Elements of Oceanography

Engineering
Navigation I
Marrinspilfe Seamanship 1

Sea Tine I
Physical Education

Second Semester

ENG Ill

ElsC 11

OCO 112

MS 112

MS 114

MS 116

SEA 112
PHY 111
MS 217

English Composition
Communications I
Instrumentation and Methods

in Doeanioraphy
EngineeOng II
Navigation Ir
Marlinspike Seamanship"
Sea Time II

Physics
Engineering Ship's Maintenance

DEC.' DIP.

3

2

3 '

3 3

2 2

I 1

2 2

1 1

IS
1

3

3

3 3

.3 s3
2 2

1 1

2 2

3

I 1 I

TET

3

3

3

3

2

Third Semester

3

3

8

I
2

3

8

1

7,

ECO 201 Economics
ENG 112 American literature

PgY 09 Physics for Marine Science
MS 21.1 Engineerkg III
g5 222 Engineering Ship's

Maimtenante II

SEA 213 Sea Tife Engineering III

1 17 14

3

0 Fourth Semester

18

HTL 10 ;,-Idetals Fabrication 2 2

SSC Elective; 3

MS 212 Engineering IV 8 8

3 MSL 40 Lifeboat Training Program

3

3

Elective
SEA 214 Sea Tine Engineering.IV

2

2

2

2

2 17 14

Elective! (If available)

3

0 MS 14 Refrigeration and Air Condi-

15 tioning ,2 2

MSL First Aid 1 1

MS 213 ,,D1ck Machinery 2 2

7

3

3

Reg OPTION Associate Degree/DiDlatta
A

2 First Semester,

,3
4 MAT 111 College Algebra and

0 Trigonometry 3

18

131 1

1.5 0

44



000 '111 Elements Of Oceanography

`
I1,1 Engineering 1
T113,mNavigation I

MS "115 ;Marlinspike Seamanship 1
SEA III Sea Time I .`

MAT 11 Mathease6muAlgebra)
AT 13 Mathematics (Trigonometry)
PED 20 Physical Education

1'

Second Semester
.

ze;

1400"

t

tic
'00

MS

MS

SEA

11

112

112

114

116

112

114

Third

English Composition
dommunications I
Instrumentation and

Oceanography
Engin.eering II

Savigation II
Marlinsplke Seamanship
sea time ix

Technical Physics.,
4

Seiester

gethods in

II

XS. 213 Deck Machinery
ECO 201 Econ44vAcs 1

'ENG 112 AmericA Literature
MS '2210 Deck Ship 4inTinance
PHY 09 Physics COr Marine Science
MS 2/1 Wire Splicing
tis 215 "iavigatton'III
SEA 215. Sea Tie III
MSL 67 Rules of the Roa4

'

ourth Semester

MS 219 Eleuaronic vavigat'Ion

SSC4 Elective
MS 216 Navigation IV
MSL '40 "Ni.ifebae"TratnliNF

MEL 6807Rules.of the.Nautlial Road
SEA 216 Sea Time i9eck 4V
MS Deck Safety ,

Eleltive

Electives (If available)

'

M71.10 Metal Fabrication
.M$1. First Aid

DEG. DIP.

3

3

3 "

3
2 2

1

VT 2 2

0 2

2

I I

15 16

3

3
A

3

3
2 2
1 1

2 2

11 14

33

Page, John, B.S , Chief Mate
Siegel, I. Myra, M.S
Siegel, Robert E., M.S. '

'Swanson, Carl Masur

To obtain further information, address inquiries
to: ,

Director of Admissioniks
Southern Maine Viicationat technical Institute CA,
Fort .Road

South Portland, Maine p4106

to

SOUT}&EST MISSOURI STATE UNIVERSITY
Springfield, Missouri 65802

.2 2 . The marine science program
3 Missouri State Unlyersity.is
3 the local campue;.but princi
1 1 with the Gulf Coast Researc

3 Ocean Springs, Misskssippi
.1 courses are offered on t1

11

2

2

zo-

6
2
1

17

5 5

2
2 2

2 2
1

17 14

2

1

The instructional staff for the.cOurses listed
above cousist's of the foll6wing

Arlander, Richard P , M.S.. F1rst.Assistant
ineer

,

Bil.14FIgs. Martin W S , Chief Engineer
Davenport. David G B.S Second Assistant

Engineer
Doughty, Aftin L.. Chief Eftglneer
Eayrs; Weston III. 6.S
Finley, Peter. B.S.. Third Assistant Engineer
Flahive. William F., Ph D
Goodie Robert F , S , Department Co-ChAlman
Hall. Arthur D gmster
,H111., Charles 4 IS S., Third Mack.
Hathaway, Brian M . B,S,. Mantes. Captain Training
Wessel, Department Co-Chairman

B.i Third Mate'. !rai ning

TIe

MandUca, Vidor,. M.S.. First Assistant Engineer

'V . .

Fir
. 1

at Sobthwest

rovi partly on
ally In ooperakon
Labmrator locad at

9564... A num er.of

Springfield c s and Ilk
a number of speiiall rine courses are Tovided
atthe Gulf Coast Research Laboratory. The tpring-
field facility is equipped with a 250 gallon min
aquarium, various research type equipment for
tical and physiological work and an electron
scope for studying ultraatructurp. Gulf toast
search Laboratory tags nine buildings most..0 which
hav,been rebuilt after Hurricane fermille demolished
the old ones in August, 1969 In addition, 11 ves-
sels are available from a 641/2-fcrotAulf Researcher
down to two 16.4/2, t Boston Weices. Research
equipment. library fac electron microscopes
are all Available ng advanced undergraduate
and graduate research work. The Director of the
Gulf Co,ieit Laboratory is Dr. Harold D
Howse.' ti

C

The B.A. or B.S. degree may be completed with an
emphasis in MAine Biology.

The following coursesore of ered in conjunction
with the above program

LFERGRADUATE COURSES

Biology 134
Biology.167
Biology 1650
Biology 2701
Biology 369
Biology 399

General Botany
General Zoology
Introduction to Marine Zoology.
Invertebrate Zoology
General Ecology
Special Topics in Biology

S.

GRADUATE COURSES

'Biolsgy 426
Biology 427
Biology 441
Biology 462
Biology 475
Biology 478

as

Estuarine an Marsh Ecolty
Field Biology
Marine Botany
Marine Microbiology
Ichthyology
Marine Vertebrate Zoology

5

5

4

"IR
l-5

.6

1-3

5'

4

6

If



A

gg Billogy 481
Biology )61

ine Invertebrate Zoology
sites of Marine Animals

6

6

The instructional st f for the course' listed

above consists of the following.

SOUTHWEST MISSOURI STATE UNIVERSITY

Jr., Ph D.. Assistant Professor
Jr., Ph D., Professor

17A :siastractor
Ph.D.,,sssistant Professor

Ph D Associate Professor

Kohler, eotge A.,
Redfearn, Paul L.,
Taber. Barbara A ,
Topping, Milton S
Weber. Wallace g ,

GlILF COAST RESEARCH LABORATORY

Ballard, Buena, S,. Ph,D , Professor of

Cake, Edwin W , Jr , Ph 0 . Head, Oyster

Se.ction

Channel', R B., Ph D., Professor

Clibwrn, 3 William, Ph.0 Prafe3sn
Co.-4, David W . Ph 0 tRegIstrar a411ead.

Microbialolty Section

Eleuterius, Lionel N , Ph 0 , Head, Botany Sec-
. :ion
Howse, Harld As.:h D.. Director and Read,

Micro t. '

;)11

co)v Sec
Overstree . Robin, Ph 0 , Hsad. Parasitolo v

Sectio

Biology

To abOtii. further information. address inquiries

to

Dr R T Stevenson. Head
Department of Life Sciences
Southwest Missouri State Lnlyersliy
Springfield, MissoUrl 65802

*

SOUTHWEST TEXAS STATE 'UNIVERSITY
Sanilliarcos, Texas 78666

.
Southwest Texas State Cniversitybas a cooperate

program in marine biology with Moody College of
Marine Science, Texas A64 trilyersity. Galveston.
Texas, and The'Univeraity of Texas Marine Institute.

Port Aransas.'Texat,

A student completes all of his college work a
Soutipest Texas State Lniversitv except 12 to
semester hours of marine biology which he takes at
one or both of the aforementioned marine stations.
While, at Southwest Texas State University, student*
are closely associated with students pursuing an area
of emphasis in aquatic biology and wildlife manage-

ment.

This plop &Ake* accessible for student use the
equipment a facilities at Moody College of Marine
Science..Texas A6M University. Galveston. Texas. and
The Lniyeraity of Texas Marine Institute. Port Aron-
ass. Texas. gvivijsh equipment at the Aquatic St-s-
cion. Southwest texas Stal$111111yersitY includes a

dr^

submarine photometer, seine nets, boats and motors,
oxygen analyzers, conductivity ;Meters, pH meters,
spectrophotometers, microscopes, photographic equip-
mett, climate control chamber, c**trifuges, flow
meters, M spectrophotometer and nutrient analysis
equipment. Aquatic ecosystems inclkde a holding
house, raceways, 12 ponds, and a constant tempera-

ture river. Different type reservoirs are within
a 20-minute drive from the Station. The University

Library is across. the street from the Station.
Housing Is available within walking distance from

the Station.

The folleAng degrees are offered by the Biology

Department

1 Is.S Pilot in Biology.Area of Emphasis in

Marine Biology. (New Program)

a) Biology
b) Marine Biology
c) Chemistry
d) Physics
e) Mathematics

Recipients in past academic year 8

22 credits
9-12 credits

24 crkdits
S creXits
9 credits

2. 4.S in Biology,. Thesis degree with courses
and thesis in aquatic or marine biology. (New

Program)

a) Thirty-six credits
of seminar. six hours of
of scientific methods.

b) A comprehensive oral examination

Recipients in past academic year 6.

including three hour
thesis, and three ho

The following courses are offered in

with the above programs

UNDERGRADUATE COURSES

Bio,1470 Invertebrge Zoology
Bio 1410 0/Bytany
Blo 1420 Zoology

Bio 2l60 AquatiC Biology
Bio 3367) Plant Taxonomy

3450 Genetics
4315 Ichthyology
4316 Ecology
4325 Biometrics
4365 Entomology
4320 Llmnology

3322 Oceans and.Estuarles

Alo
hio

Bio

Ely
Blo

Bio

4

GRADUATE COURSES
A

Marine Biology courses offered at the
marine stations.

Courses offered at
sity

Bio 5316
Blo 5335
Blo 5336
blo 5316
Blo 5323

Bio 5321

Bio 5322
Bio 5390

133
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Southwest Texas

Pollution Biology
Fisheries Minairment
Fish Prrasitology
Limnologicel Methods
Wildlife Management
Ornithology
Masan* logy

Topics in Ecology

4.

con)unction

4

4

4

3

3

4

3

3

3

3

3

above-mentioned

State 4.411ver-

JI
3

3

3

;

3

3

a



The instructional staff for the courses listed
sbove consists of the /*Hawing-

to

B4cdult. John, Ph D., Assistant Professor
Hanhan6 H.H., Ph.D.,. Professor
Huffman, D.G., Ph.D.,-Assistant Professor
Langley. C.C.. Ph D Assistant Professor
Sision, Stanley, Ph.D.. Associate Professor
Whiteside, B.0 Ph D., Associate Professor
Young, W.C.. Ph D., Professor

To obtain further information. address inquiries

Dr. Willard Young, Chairmaa
Biology Department
Southwest Texas Stare University
San Marcos. Texas 78666

(S17) 745-2471.

4

J

STANFORD UNIVEMITY
HOPKINS MARINE STATION

Pacific Grove. California 93950

The station occupies en exposed rocky headland.
Mussel Point. The University holds title to about
11 acres on and around that point. which includes
approximately one mile of shoreline The inter-
tidal and offshore waters surrounding the marine
station are proteAted by law ss s marine reserve and
provide excellent 'resources for research and teach-
ing in marine biology. The station operates ss
branch of the Department of Biological Sciences of
the University. The teaching and h facilities
at th4 Station are' housed in three main Wilding...
The Agassiz Laboratory provides spice end equipment
for studies in the biology and ecology of marine
Invertebrates. fishes end alise Special facilities
include rooms equipped for microtechnique and photo-
micrography, a large aqusrium.room. a reference col-
lection of marine invertebrates and the Gilbert M.
Smith herbsrium of marine algae. The two-story

Jacqutes Loeb Laborstoey provides rooms and otter
faciliies forvexperiments1 studies on thsdevelop-
ment. physioldb and biochemistry of marine animals,
plants and microorganisms. Cold robins, constant
temperature room, and a pNetographic darkroom are'.
available. The laboratories are equipped with a
wide variety of specialized equipment including a
mass spectrometer. gas chromatography, recording
speCtrophotometers. radiation counting equipment.
high-speed refrigerated centrifuges, a preparative
ultra-centrifuge, neurophysiological equipment and
facilities for electrophoresis and chrosiategraphy.

The Cawrence Blinks Laboratory houses two large
laboratories, nine smaller research rooms, and five
dark laboratories. some equipped for experimental
temperature and light regimes All laborstoiies
are equipped with running seawater

The Monterey tostworks is snlistoric b ilding
that for years wee the site n!ia thriving oat rks

V

operation. In 1977 it was entirely rebuilt and dow
houses the Walter K Fisher Lecture Hall, the C,B.
va'n Niel Librsry and a suite of lockers and showers
fot scube. divers. The library contains s constantly
expanding collection of books In the fields most
under study (algology, invertebrate zoology, devel-
opment, ecology, physiology. biochemistry. micro-
biology, and biological oceanography). Abbut 450
serial publications in these fields are received.
the collection currently consists of souk 15,000
volumes

Students can work toward the PhD or MIS. degree).
with specialization litslgology, invertebrate zoology.
''cellular and developmental biology, immunology,
neurobiology, comparative physiology, behavior, pop-
ulation biology. and ecology.

in addition, the Station provides courses in
marine biology designed for matricdlated and non-
matriculsted undergraduates and graduates in biology
during esch quarter.

.The following courses- are offered In conjunction
with the above programs,

30H Marine Biology 4

10011 Marine Algae 6

105H Subelds1 Communities 6

11111 Marine Invertebrstes 6

117H Marine Invertebrates 6

'1I311 Introduction to Oceanic Biology 6

123H Invertebrate Biology 5

125H Developments' Biology 6

12611 Experiments' Analysis of Embryonic
Development

130H Biological Clock* 5

140H Chemicsil Ecology 3

160 Problem* in Subtidal Communities 6

165H Experimental Neurobiology 6

1666 Comparative Neurobiology, 5

175 Problems in Marine Biology 15

199H Special Problems, Arranged
4 783H Bioactive Marine Natural Products 1

2841 Marine Pharmacology
30011 Crsduste Research Arranged

The resident instructional staff for the courses
listed above consists of the following

to

6bbott. Donald P.. Ph.D.. Professor of Biology a
and Associstiekirector. Popkins Marine Station

Abbott. lesbeliaTA,. Ph.D., Professor of Biology
'Baxter. Charles H., M.A.. Senior Lecturer An

Biology
Burnett. Robin 1).., Ph.D.. Lecturer in Biology I
Epel. David, Ph.D.. Professor of Biology
Fuhrman. Frederick A., Ph D . Professor of

Physiology
Pittendrigh, Colin S.,1141.D.. Protestor of Biol-

ogy and Director, Hopkins Marine Station
Thompson, Stuart. Ph.D., Assistant Professor

of Biology

o sin further information. address inquiries

/Hopkins Marine ctstion
Pacific Grove, California '93950

1 5 3
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STATE UNIVERSITY OF 4EirY;RIC AT ST047 BROOK

Long Island, New York 11794.

The Marine Sciences Research tenter.(MSRC) is the,

center for research, graduace education, and public
service in the marine sciences for the State Univer-
sity of New York system. aeIt offers the only SON
graduate degree prflgrama in oceanography and marine
environmental science!' MSAIL,nas programs of re-
search in biological. chemical, geological, and
physical oceanography; in coastal zone management,
and in fishery management. MSRC scientists have a
att.° commitment to translate the results of re-
*ear into forme readily usable for management, and
when ssible, solution of environmental problems.
Emp is in the h and educational programs

- is 0 tie coastal ocean, approximately to the sea-
ward edge of the ,onti.lentel shelf,

MSRC is- located on ttl;' Sliouth Campus of thr State

Lniversit, of New Yore at Stony ar.ok The Center
Is ideally situated eor studies of a wariety of
coastal environments including estuaries, lagoons,
salt maranes,Jarrier islands,.and continental shelf
waters. The proximity of hew fork City and the
burgeoning 7.0pulations nf L0.14, island and Connecti-
cut make New York coastal waters an excellent lab-
oratory for evilluating conventional methods of pol-
lution abatement and ccaltai zone managment. They
alio present an exciting and demanding challenge to
the most imaginative and innovetide scientists and
planners to develop more'effective ways of accom.
modattn& the manifold uses of these valuable natural
resources

Since oceanography depends heavily upon its par-
ent sciences, and since an undergraduate degree does
not qualify the holder at a.profeesional level,
graduate students in oceanography, while concert-

tratipg on the special problems posed for scientists
whoodork at sea, must, in addition, progress to pio-s
fesaional competence within physics, chemistry,
biology, geology, or engineering This scans close
association with the practitioners of those disci-
_pilnee, the kind made possible by the presence of
strong graduate programs in those fields A grad-
uate program In oceanography of superior excellence
is difficult, if not ImpoAsible. to maintain in the
absence of equally strong graduate programs In the
basic parent "sciences.

At Stony Brook students at the Marine Sciences
Research tenter are foitunate Strong programs in
physics, chemistry, biology, and geology as well aR
in pure mathematics, applied mathematics, and engi-
neering exist on,campue 'lot onAy do they exist,

they are open to oceanographers who want to increase
their professional competence. Opportunities for
learning and for collaborative research in these
disciplines are unlimited

The main' laboratories and offices of the Marine

Sciences R h Center (MSRC) are housed in
cluster of buildings with Bose than ,500 square
meters of usable floor space. Laboratories are
weil.equipped for most anaiyles, and students and
fscuity have mcc/ss, with special arrangemepts, to
equipment and facilities elsewhere on the wain film-
pus and at nearby drookpaven Vationai Laboratory and
Cold Spring (tabor Laboratory Center and University

,Computing facilities are excellent The University

Library has extensive holdings in oceanography and
environmental sciences 411 well as in the basic

science's,

1$
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MSRC owns and manages Flax Pond jointly with the
New York State Department of Environmental Conserva-
tion. An 0.6 sidare kilometer salt marsh located
approximately seven kilometers from campus. Flax
Pond is aurtounded by large estates and has retained
a relatively pristine character Approximately
three - fourths of the marsh has been set aside for
research and education, and competing activities

are prohibited The MSRC maintains a well-equipped
laboratory with a cintinuous seawater TYstet at the
Pond.

The Center opetates an-la-meter research vessel,
the R/V Onrust, which was completed late In 1974
The R/V Onrust, desig.2ed specifically for oceano-
gr2phic research, is one of the finest vessel* of
her kind. She is outfitted for virtually every kind

of oceanographic sampling. MSRC also maintains a

number of smaller boats

The following degrees are offered

1 'I 5' in Marine Environmental Sciences, The

program has the traditional track!) in biological,
chemical, geological, and physical oceanography, and
a special track designed to prepare students for
careers in environmental management The emphasis

Is on coastal and shelf processes Formal instruc-

tion consists of a thoroughly interdisciplinary,
problem-oriented curriculum Students also must
take courses selected from other departments on

campus

Requirements for a deg'rec include successful

completion with a "8" averaee of an approved course

of study totaling credits, of which not more than
six may be MAR 580 'Seminar and/or MAR 590 research
Students are required to take MAR 501, 502: 503,

504, and 50b, and to write a thesis of publishable
quality.

In addition to fell-time admission, the program
offers"part-time draining to professionals who wish
W improve or broaden their skills, or redirect tAlir
careers. Required courses are alternated yearly be-
tween the day and evenirlviehdeis, and are arranged
so that during any given year, half of the required
core courses are given in the evening

The Department of Earth and'Space Sciences and
the Marine Sciences Research Center oimtly sponsor

a special five -year 8.S./M S. progr for outstand-
ing students who wish to pursue a Specialty in geol-

ogical oceanography. The Cater has a similar five-
year program with the College of Engineering and
Applied Sciences for outistanding,Engineering Science
majors who wish to pursue a specialty in ocean engi-
neering and coastal oceanogFaphy

iogrteen students received the M S. degree'in
Marine Environmental Studies in 1978-1979.

2. Ph.D In Coastal Oceanography. The doctoral'

program in coastal oceanography is a new program
designed to give students'protessional command oC
oceanography at the highest level and to provide
them with the means to develop their capacity for,

creatiVe research, It prepares students to formu-
late and attack* coastal oceanographic problems --
biological., chemical, geological, and physlcai --
practically and theoretically. It build. on a flex-
ible, interdisciplinary program and offers students
the opportunite to extend their command of the tools
of scholarship and to mature their judgment se that



4. they say become independent, effective solvers of

Problems

Every student is rostired to complete successfully,
or to demonstrate proficiency in, core courses in
biological, chemical, geological, and physical ocean-
ography. Advance-0 courses offered by the MSRC are
required as are courses la related disciplines of-
feretby other departaents on campus.

Morally the master's degrees which requires the
prepasstion,of an essay of publlihable quality. is
required of all candidates for the doctor's degree
Ajdoctoral dissertstioli is rewired of all condi=
dates. It must demonstrate chi ability to formulate
an important' original problem and to deal with It
effectively to Increase the student's understanding
of oceanography and enrich the scientists whose peer
he or she aspires to be

The entire program is flexible and well suited to
the aature student whose professional goals are
clearly formulated It also provides, in its ear-
lier stages, for extensive exploration of opportuni-
ties in the field. Students are free to emphasize
their own interests, whether they be in the biologi-
cal, chemical, geological, physical, or management
aspects of the coastal ocean, but they will also
acquire a broad understanding of the processes that
characterize the coastal ocean Productive work in
coastal oceanography requires a general understand-
ing of the disciplines and a profound knowledge of
at least one basic science.

The following courses are offered in conjun;tion
with the above programs.

UNDERGRADUATE COURSES

DEPARTMENT OF EARTH AND SPACE SCIENCES

ESS 102
ESS 104

ESS 106
tSS 114
ESS 202
ESS 211

ESS 325
ESS )26
ess 331
ESS 351
ESS 352
ESS 353

ESS 363
ESS 364

. The Earth
Oceanography
The Ages before Man
Oceanography Seminar
Environmental Geology
Paleontology
Marine Geochemistry
Chemical Sedimentology
X-ray DiffractiOh Techniques
Geophysics I
Geophysics II
Marine Ecology
Sedimentation and Sedimentary
Marine Geochemistry

DIVISION OF BIOLOGICAL SCIENCFS

B10 241 Life in Water '

B10 306 Oceanography for Biologists
:310 343 Invertebrate Zoology 4 e

810 351 Ecology
-510 352 Ecology Laboratory
810 353 Miring Ecology
310 356 Marine Ecology Laboratory
510 3431. Marine V'ertebrate Zoology
310 440 Advanced Zoology

OF FNGINEFR1NG AND APPLIED SCIENCESCOLLEC'

LSI 28
ESM 30,

alb

3

3

3

1

3

4

3

3

3

3

.3

Rock 4

3

Introduction to ocean Fraineering
MatertaI, for Ocean Engineering

1

4

3

2

3

2

2

2

a

7,

3

3
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ESC 3.5
ESC 346
ESC 361
ESG 36.

ESC 390

' I

Theoretical Meteorology
Experimental Mettorology
Vehicular Dynamics
Introduction to Fluid Dynamics
Physical Oceanography

3

3

3

3

GRADATE COURSES

MARINE SCIEICES RESEARCH CENTER

MAR 50i Descriptive Physical Oceanography 3

MAR 502 Biological Oceanography
MAR 503 Chemical Oceanography 4

MAR 504 Dynamical Oceanography 3

MAR 506 Geological Oceanography 3

MAR 521 General Problems of the Marine
Environment 3

MAR 522 Case Studies in Environmental
Problems 3

MAR 523 Marine botany 4

MAR 530 Scientists in Organizations 3

MAR 531 Reg.ional Planning Applied to Marine

Sciences 3

MAR 550 Topics in Marine Science Variable

MAR 553 Fishery Management 3

MAR 580 Seminar 1

MAR 590 Research Variable,

OCN 601 Planktonic Ferblvory - An Experi-
mental Approach 3

OCN 602 The Marine Nitrogen Cycle 3

OCN 603 Concefts and Practices in the
Management of Shellfish Resources 3

OCN 604 Diffusion in Aquatic Environments 3

OCN 605 Acoustic Techniques in Coastal
'Urine Geology .3

Design of Fiore! Experiments 3

Physics of $rdimentary Processes 3'

(NC% 606

OC% 607
0cn 608
,OC4 609

Ocs: 610

OCN 650
OCN 651
CES 575
CEB 576

CEB 578

4

Estuarine Geochemistry
Estuarle Oceanography
Waves and Tides
Research
Special Topics
Lntroduction to Oceanography
The Marine Environment of Long

Islands.

Long Island Coastal Environment

3

3

3

Variable

Variable
3

DEPARTMENT OF EARTH AND SPACE SCIENCES

ESS 510
ESS 511
ESS 514
BS 515
OS '51A
US 518
ESS 525

ESS 526
ESS 550

6

1-3

Global Geology 3

Advanced Paleontology 3

Advanced StratIgraPsy
Seminar in Detrital Sedimentation 3

Paleoecology 3

Carbonate Sediments 4

Marine Geochemistry 3

Principles of Chemical Sedimentology 3
Global Tectonics 3

DIVISION OF BIOLOGICAL SCIENCES

CES 500

BEE 550
SEE 552
15E); 689

Natural Hi%tory of Intertidal
Organisms

1rinciplee of Ecology
Biometry
Seminar on adoption of Marine

Organisms

COILEGE OF ENGINEERING AND APPLIED SCIENCES

FCC 504 Environmental Pollution

3

4

4

2

3



ESC 505 Principles of Water Pollution 3

ESC 506 Water Quality Laboratory. ' 3

ESC 509 Advanced Fluid Mechanics I.
Perfect Fluids 3

ESC 512 Advanced !quid Mechanics 1I.
Viscous Fluids 3

ESC 517/518 Wastewater Collection and Treatment
Systems I and II 3. 1

ESC 529 .Vehicular Dynamics 3

ESC 537 Experimental Fluid Mechanics 3

ESC 545/546 Theoretical Meteorology 3: 3
ESM 613 Seminar on Materials and Environment 3

The instructional staff for the courses listed
above consist* of thetfollowing

MARINE SCIENCES RESEARCH CENTER

Baylor, Eduard R., Ph D , Professor of Biological.
Oceanography

Bokuniewicx, Henry 1., Ph D.. Assistant Professor
of'Oeological Oceanography

Bowman. Malcolm J . Ph Associate Professor
of Physical Oceanography

Brinkhuis, boudewijn 8. Ph.D Assistant Research
Professor of Biological Oceanography

Capone, Douglas C . Ph.D Assiatant Research
Professor of Biological Oceanography

Carpenter, Edward J., Ph D Associate Professor
of Biological'Oceanography

Carter, Harry H., M.S., Professor of Physica
Oceanography

Dayal, Ramesh, Ph D , Assistant R h Profes-
sor of Chemical Oceanography

Duedall, Iver W., Ph.D Associate Professor of
Chemical Oceanography

!pales, Wayne E.. Ph.D., Research Assistant?
Professor or Biological Oceanography

Kinsman. Blair, Ph.D Professor of Physical
Oceanography

toppleman. Lea E.. DPA, Professor. Part-time
Coastel Zone Planning and managemenT

Like, Irving. J.D., Professor"Parttime, Environ-
mescal Law

Malouf, Robert E.. Ph.D., Assistant Professor of
Shellfish Biology

McHugh. J.L Ph.D Professor of Marine Resources
O'Connor.. Harold B. Ph.D. Assistant Professor

of BioloOcal Oceanography
Okubo Akira. Ph D.,' Professor of Physical Ocean-

ography
Pritchard. Donald. Ph.D.. Professor of Physical

Oceanography
Schubel. J.R.. Ph.D Professor of Geological

Oceanography
Scranton. Mary I , Ph.D Assistant Professor

of Chemical Oceanography
Squires. Donald F.. Pi.D., Professor of Marine

Weirs
Terry. Orville W. Ph.D., Associate R

Professor of Biological Oceanography
Wayl, Peter K.. Ph.D., Professor of Physical

Ocasnogrephy
Wilson. Robert E Ph.D., Assistant Professor of

Physical Oceanography
Woodhead, PeterMJ.MS. K h Professor

of Biological Oceactogripby4
WUrster Charles. F Ph D.. Associate Professor

of.Environmental Sciences

DEPARTMENT 07 EARTH AND SPACE SCIENCES

Bence, A. Edward. Professor of Petrology
-$.41sky. Peter W. Professor of Paleoecoloxy
Hanson. Gilbert N. Professor of Petrology

S

Meyers, William 3., Associate Professor of
Sedimentology

Reeder, Richard, Assistant Professor of
Geochemistry

Schaeffer. Oliver A., Professor of Geochemistry
Smoot. Joseph P. Assistant Professor of

Sedimentology

DIVISION OF BIOLOGICAL SCIENCES

Hechtel George T Ph.D. Associate Professor
of Ecology and Evolution

,Loehr, R Ph.D.. Associate Professor of
Ecology and Evolution

Levinton. Jeffrey A., Ph.D Associate Professor
of Ecology and Evolution

Slobodkin, Lawrence B., Ph.D Professor of
Ecology and Evolution

Williams. George C , Ph.D., Professor of Ecology
and Evolution

ENGIVEERISG AND APPLIED SCIENCES

Blielio. John C , Dean of Engineering and Applied
SCiences, Professor. of Materials Science

Bradfield. .alter 5., Professor of Mechanicsi
Engineering

Carleton, Herbert R., Professor of Materials
Science and Electrical Engineering

Chevray. Rene. ssociate Professor.of Mechanical

Engineering
'Herman, Herbert, °lessor of Mater/silt Science

O'Brien, EdwArd E., Professor of Mechanical
Engineering

1, Franklin P.Y Professor offflgaterials

Irgience

to'
To obtain further information, address inquiries k

Dr. J.R. Schubel. Dittor
Marine Sciences R h Center
State University of New York
Stony Brook, New York 11794

(516) 246-7710

STATE UNIVERSITY OF NEW YORK
AGRICULTURAL AND TECHNICAL COLLEGE

Farmingdale. New York 11735

The two.year Biological Technology curriculum at
. State University of New York, at Farmingdale. ofgers

a second year specialization 14 the training of.
technicians in the marine - environmental field. The
degree earned is the Associate in Applied Science
SA A.Si in Biological Technology.

The teaching facilities consist of seven, well -
equipped laboratories --gene,specially containing
modern equIpment to teach marine Oclence, as well
is tae lagest enviromentel testing techniques. Ad-

ditional facilities include a large walk-in cold
room. and a modified van which serves as a mobile
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environmental isborstori. together with a 'Boat for
on -sits estuarine studlei The College has access
lo several larger vessels from neighboring instItur
time (Neritime, Stonybrook. etc ) for instruction
and work in Beeper offshore areas

Requirements for graduation are the successful
completion of 65 credits, including nine in Social
Science. six in English, six in Math, and i2 in
Chemiltry.

The to/loving biologically oriented undergraduate
courses are offered In conjunction with this ptogram

First Year

BI 193 Zoology 4

BI 1192 Botany 4,

BI Coiparative Vertebrete Anatomy 4

BI 108 Entomology 3

Second Year .

BI 104 General MIcrobiologv 3
'at 223 Principles of Ecology 3
BI 234 Marine Botany 3
BI 236 Merin, locoioxv 3
BI 221 Coastal Processes 3
BI 203 Bloinatrumentation 3
BI 253 Environmental Problems 3

b.

The instruttlonal staff for the above courses
consists of the following.

to:

Alcamo. Edward, Ph.D , Professor
EIgart, Robert. Ph.D., Professor
Erlanger, ;Charles, M.S., Professor

Smiles, *trasel. '1 S soletent Prefercor

To obtain further information. address inquiries

Dr Robert Elgsrt, Chairman
Department of Biological Sciences
State University, Agricultural and Technit)y

College
Farmingdale. Nev York 11735

STATE UNIVERSITY OF NUJ YORK

COLLEGE OF ARTS AND SCIENCE
Oswego, New York 13126

4

4

The State I.Iversitv College at Oswego is located rt
on the shores f Lake Ontario A number of labors-
*ries are used fOr oceanographic and limnologic

h and teching Some of the equipment avail-
able includes. talc absorption spectrophotometer.
gas- liquid chroiatography. salinity - conductivity
ester, iissolve41 oxygen etero, photometer. mapping
equipment, sieve and rapid 'sediment analysis equip-
ment, beththermograph, semi-dip-gill and trap nets.
specific Ion probe. microscopes, apectrophotometers.
and various grebe end coring devices,

Some of the equipment and facilities are pro-
vided by the State University R h Center at
Usvego ISURC0J and Rice Creek Biological Field Sta-
tion. Two Boston Whalers and several smal4er hosts
are available for research in Lake Ontario near
Pharr waters and lagoons.

A field course' Is offered twice a year at the

Discovery Bay Laboratory of the University of West
Indies in Jamaica. This is primarily a biology
course dealing with the ecology of the coral reef
and near shore tropical enVironmentli.

A Marine Sciences Minor is offered by completing
l9 hours in approved courses plus six hours of math.

. eight hours of chemistry, and eight hurt of physics.
It is expected that most students win major in
Biology, Chemistry, Geology. Meteorology, or Zoology

4

The folloviog degrees are offered

1. B A in Biology. Thirty hours in biology.
twenty four hours In chemistry. math and physics
Degrees granted in 1979 - 50.

2. B A. In Chemistry. Thirty-,two to thirty-three
hours In chemiatry. 20 hours in path and physics.
Degrees:gesnted in 1979 - 4.

3. B S. in Chemistry Forty-four hours in chem-
istry; 29 hours in math. physict, and foreign Lan-
guSge Degrees granted In 1979 - 23.

4, B.A in Geology. Thirty-three hours In geol-
ogy, 32 hOsiis in chemistry, math. and physics.
Degree. granted in 1979 - 6.

4. A. jn Meteorology Twenty -fpur hours in
meteorology, nine hours in earth science, 31 hours
In chemisa.ry, math, end physics. Degrees granted
in 1979 - 0,

6. B S. in Meteorology. Twenty-seven hours in
meteorology six hours in earth science, 37 hours
in chemistry, math, and physics. Degrees granted
in 1979 - 15.

7. B A in Zoology Thirty-one hours in zoology,
29-30 hours in chemistry, math and physics. Degrees
granted In 1979 - 30

The following courses are offered in conjunction
with the above programs

UNDERGRADUATE COURSES

DEPARTMENT OF BIOLOGY.

Biol. 111-112 Foundations of Biology 8

Biol. 192-292 Problems in Biology 6

Biol. 392-492 Problems in Biology 6

Biol. 215 Genetics 3

Biol 240 The Plant Kingdom 3

Biol 270 The Animal Kingdom 3

Biol 301 Topics in Modern Biology 3

Biol. 310 Microbiology 3

Biol 320 Introductory Ecology 3

Biol 362 Tropical Botany 3

Biol 377 Biology of Marine Organisms
8101 399 Independent Study 3
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C.
DEPARTNLNT OF CHEMISTRY

4

9

8 '

3

4

3

Chem. 111-212 General Ctemistry
Chem. 322 Analytical Chemistry
Chem. 331, 332,

334L Organic Chemistry
Cheer 341, 341L,

342, )42L Physical Chemistry
Chem. 399 Independent Study
Chem. 425 instrumental Analysis
Chem. 461 BlochemIsffy

DEPARTMENT OF EARTH SCIENCES

Geology

Geol. 100, 400L Introductory Geology
Geol. 200, 200E Historical Geology , 4

Geol. 310 Mineralogy 4

Geol. 3Z0 Sedimentation 3

Gook. 3)0 Structural Geology 3

Geol 336 Contluental.Drifr 3

Geol. 390 Special Topics 3

Geol. 399 Independent Study 3

Geol. 416 Petrology 3-

Gaol. 420 StratigraPlg 3

Geol. 440 Paleontology 3

Geol. 492 Lake Ontario Environments 3

Meteorology

Met. 100 Introductory Meteorology. 3

Net. 301, 302 Synoptic Meteorology 0 6
Met 305 Climatology 3

Mat. 335 Micrometeorology 3

Mat. 390 Special Topics , 3

Mat. 401 Atmospheric Physics 3

Mat. 411. 412 Dynamic Meteorology 6

M41 493 Seminar 3

OceanoltaohY

CHEMISTRY
4

O'Donnell, Raymond, Ph:D., Assocdate Professor

EARTH SCIENCES

Chermack, Eugene, Ph D , Associate Professor
Del Prete, Anthony, Ph D , Associate Professor
Thomas, David 3., Ph D , Assistant Professor

ZOOLOGY

Engel, Ronald, Ph D., Associate Professor

To Atain further information, address inquiries

Dr Anthony'Del Prete. Chairman
i Department of Earth Sciences

State University of New York
Oswego. New York 13126

4

STATE UNIVERSITY OF Yr.? YORK

COLLEGE OF, ENVIRONMENTAL SCIENCE AND FORESTRY
Syracuse, New York 13210

The College operates a multiple campus ayitem
, with z'egional campuses-and field stations located

Oc.
Oc.

Oc.
Oc.

Oc;
Oc,

100r
300

350

390

399

400

100E Introductory Oceanography
Coastal Environments
Physical Oceanography
Special Topics
Independent Study
Geological Oceanography

3,3

. 3

1

3

at Syracuse, Tully, Danakena, Warrensburg, Cran-
berry Lake, Newcomb and Clayton This system Is
composed of about one million square feet of facil-
ities in 179 buildings and 25,000 acres of land.

The main campus Is in Syracuse4 and lies on 12
acres adjacent to Syracuse University, in an area
that traditionally has been known as

' DEPARTMENT 0? ZOOLOGY

Zool. 110 Heredity and Reproductial7..
Zool. 120 Animal Function and Adaptation
Zool. 313 Field Natural History
Zool. 330 Introdm4tion to invertebrates
Komi. 340 Introduction to Vertebrates
Zool., 370 Comparative Anatomy
Zool. 176 Ornithology
Tool. 337 Field Zoology
Zool! 339 Animal Ecology
Zool. 392 Tropical Zoology
Zoo. 399 independent Study
Tool. 405 Limnology'

Tool. 440 Ichthyology

4

4

4
4

-- 3

3

3

3

3

3

3

The Instructional staff for courses in the Marine
Sciences are:

BIOLDG'T
I

Markowitz, Mal, Ph.D.. Assistant Professor
Nappl, Anthony 3,, Ph.D.s Professor

(

4
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Specialized facilities at the Syracuse campus in-
clude electron microscopes, plant growth chambers,
sir-conditioned greenhouses, an animal environmental
simulating chamber. a hio-acoustical laboratory, a
1000-curie cobalt -60 radiation source, radioisotope
laboratory, computer center, sod specialized instru-
mentation including nulear magnetic resonance spec-
trometer, electron spin resonance spectrometer, mass
spectrometer, ultracentrifuge, x-ray and infrared

spectrophotometer. Photogrammatic and geodetic
facilities of the forest engineering department in-
clude one of the most extensive arrays of equipment
in the United States, with a Nistri TA-3 stereocom-
parator. Mann comparator. computerized Nistri photo-

_cartography, and nine other varieties of plotters.
Extensive collections are available for stydy. In-
cluding wood samples from all over the world, botan-
ical materials, insects, birds, mammals and fishes.

The Cranberry Lake Campus, accessible only by
water. is the site of the College's biological sta-
tion. where, every year. s cooperative program in
environmental biology is sponsored jointly by the
College and other institutions of higher education.
Sounded by 150.000 acres of forest preserve, by
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/Cranberry Lake. and by isolated forest bogs and
f beaver neadows, the extensive facilities are in-

teneel2 utilized 41, a comprehensive Vurricuium of
upper-lave). end graduate courses.

The Ellis International Laboratpry. a magnifi-
cent island, is situated in the heart of the Thou-
sand Islands-St. Lawrence River area off the village
of Clayton. Accessible only by water, this Lahore-

', tory. which is the College's most regent propertgx
acquisition. is an unusually appropriate site for
the College-wide. cooperative and international
environmental monitoring and research activities.

V

The College maintains a fleet of approximately
50 canoes and 25 registered outboard motor boats

ranging from three hp to 90 hp located at various
campus sites.

The Graduate Program in Environmental Science is
a trans- disciplinary graduate program devoted to

environmental science in most of its major fields
of 'penalization Program* are mounted in fresh-
water ecology, hydraulics, stream regimes. meteor-

.

*logical and climatic inpacts on water syStems.
limnology, wetland ecology, se examples

Student programa are devised by a faculty commit-
tee conalsting of experts in the various fields 4f
emphasis desired by the students. Students may
enter the program from backgrounds in' Lay. Political
Science. Marine and Environmental Chemistry. the
various sciences, or the humanities. An integral
part of the program is intensive research on Imes
confronting government and industry -

The College maintains the Ellis Internaitional

Laborat,ry on a Coiiege-owned island, In the Biddle
of the Thousand isiand region of the St Lawrence

This carpus Is devoted to research and edu-
..4...cetion relating tJ the Cirest Lakes system Equip-

ment adequste for swot studies is available -- In-
(Lading boats. sampling devices, and laboratory analy-
tical tools

Both the ;taster of Science and Doctor of Philosophy
degrees are offered in this program.

To ,btain further inf. rmation. address inquiries

Profeasor Robert D Nennigan
.raduste PrJgran in Envirolaens,al Science
SUMP College of Environmental Science end

Forestry
Syracuse. Nev 'fork .13210

STATE UNIVERSITY OF NEW YORK
THE MARITIME COLLEGE

Fort 5chuei.-s, Ikons. hew York 10455

The maritime college is a specialized Collegiof
the State University of New York located on the

e

Throgs Neck peninsula in the Bronx at the Junction
of the East River and Long Island Sound. Programs
related to the merchant Mirth!' and the marine in-

dustry sre offered. Excellent laboratory fatal-
tie% for the undergraduate program sre on campus.
The College also operates the 533-foot, 17,530 ton
Training Ship Empire,State.

gees offered'

1. Bachelor of Science;

A) In Marine Transportation
h.) In Meteorology and Oceanography

2 Bachelor of Engineering

a) In Electrical Engineering
b) In Marine Engineering
c) In 'Naval Architecture

d) In Ocean Engineering

3. Master of Science.

49

22

81

43
8

eth-in-farine) Transportation Management 20

In addition to their degree, student" TeCeive
preparation for license by the c.S. Coast Gusrd as
Third Officer, either Mate or Assistant Engineer
according to the curriculum. U.S. citizens 1189
can qualify for a commission in the Merchant Marine
Reserve (inactive) of the U S Navy

MARLONWSPORTATION (BS) PROGRAM

The students who successfully complete the courses
offered in the marine transportation program recieve
the degree of Bachelor of Scienctand. after passing
the required C.S..Coast Guard exaMinatlon. s Federal
license as third mate In the merchant marine Reg-
istered as a general-purpose degree, the B.S. degree
in marine transportation satisfies $41 the rauire-
ents of the Court of Appeals for admission to law
schools in New York state.

The marine traneportetibm curriculum provides a

51

choice of transportation economics or trans tatior

management These consist of courses in ne1 al

science, marine nevigstion, ocean transportati n,
maritime law, accounting. management, ststistics and
economics principles, geography, and international
trade and labor. Theory and practice are integrated
by relating the efforts of the ecademic year ashore
to those of the Summer Sea Term (SST) aboard the
college training ship during the rummer.

The Summer Sea Term is made up of two Sessions,
each approximately six weeks long. Every third
(sophomare) and second kjunior) cLassmen is required
to take one of the two sessions each summer. The
first (senior) el...omen are required to take both
sessions of the SST The summer voyages are required,
credit-bearing, staff-supervised educational periods
intended to,insure necessary operational experience
for all cadets The term begins about June 1 and
ends about September 1.

The objectives of the SST are accomplished by
on-the-job training, by actual watch standing and
ship work, and instruction through formal class
periods which are designed to enhance the profes-
sional knowledge of the students.

.



Tht following courses are offered to conjunction
with the above programs'

UNDERGRADUATE COURSES

Law 403-404 Maritime Law/ 2. 2
VZ ;01 Marine Cargo Operations , 3

MT 202 Ocean Transportation 3

MT 402 Transportation Insurance 3

Met 311 Meteorology for Mariners 3

!taut 101-206-306 Ship Operations 1 and II
and III 3, 3. 3

Saut 304 Rules of the Nautical Road 3

!taut 408 License Seminar 2

May 205 tial Navigation 3

Nay 301 Nautical Astronomy and .

Celestial Navigation 3

May 311 Meteorology for Mariners 3

Na v 312 Electronic Navigation Sveteme 3

Nay .02 Advanced Navigation 2

TRANSPORTATIU% mANACEMINT (MS) PROGRAM

In its master ,f science program, the Department
of Marine Transportation of the Maritime College

provides graduate-level education in the field a
tra."sportati,n management bf developing in the
student a pattern ,f orlginai and creative thyupht
developing skill in analyzing end'solving froblese.
and identifying the vital issues confronting the
maritime industry

The program viii to f,r part-tine. primarily
evening students The general requirement* for the
degree are as f!II3V0 a minimum of 33 credit* of
appropriate graduate study, a minimum cumulative
average of 3 0 in all course accep(ed toward the,
degree, residence equivalent to one year (completion
of 24 credits of past-tine stuOv.i. research and
thesis, and passing a zompre,eneive examination

The following courses are.offertd.14 conjunction
with the above Program

CORE

1501 Intensive Accounting
2301 Business Manageshent
2407 Marketing

7501 Economic Analysts

3

3

3

3

2505 Managerial Finance 3

4502 Managerial Statistics I 3

4501 Intensive Survey of Buainess Law 3

SPECIALIZATION

*
2504 Industrial Relations In Transportation 3

3503 Managerial Statistics II 3

3506 Management of International Trade 3

3507 Introduction to Systems Analysis and
Operations R h, 3

2507 Economics of International Trade 3

3501. Analysts of Integrated Ocean Transporation
and Ports or

350$ Analysis of Air Transportation and Airport! 3
-3601 Thesis Seminars!
1602 Thesis Seminar 11 2

ELECTIVES

1502 Cost Accounting for Management
1503 Transportation Managerial Accounting
2409 Financial Markets and Institutions

a

3

3

3

'2502pTransportation Geography 3

2503 Latin American Business 3

2506 Managerial Economics 3

2508 The International Monetary System
3504 Ocean Marine Cargo insurance 3

351)5 Ocean Marine Insurance Loss Adjusting 3

3509 Advanced Charterizg ProWememl 3

3510 Tanker Management and Operation 3

3512 Intensive Survey of Maritime Regulatory
Law 3

3513 Comparative Transportation Systems 3

3514 Behavioral Science 3

3515 Intensive Survey of Air Transportation
Regulatory Law 3

3516 Air Transport Equipment Management and

*". Insurance 3

3517 Ocean Marine MI and Protection and
Indemnity Insurance 3

3518 Physical Distribution Management 3

3519 Analysis of Urban Transportation 3

3520 Advanced Chartering Problems II 3

3603 Seminar In Transportation Management
Problem* 3

3604 'Seminar in Advanced Material Handling '3
4502 Intensive Survey of Admiralty Law 3

5501 teeic Data Processing Systems 3

141

The instructional staff for the courses listed
above includes the following

MARIE TRANSPORTATION DEPARTMM

Brannigan. R L., J.D.. Assistant Professor of
Lay

Dooley, A.L Ph D., Associate Professor and
Chairman of Marine Transportation

Dutcher, Lk.. M.8 A., Master Mariner, Professor
of Transportation

Ceorgiopoulos, C.P , J D , Second !Batt. Assistant
Professor of Law

Hammon, A.. M.E.A Assistant Professor of Marine
Transportation

Hart, J.G., J.D., Lecturer In Maritime Law
Leschziner, H.F.. Electronics Technical Specialist
Oetman, H.E., M.B.A., Assistant Professor of .

Economics
Parnham, R.S , !CA., Master Mariner. Associate

Professor of Marine Transportation
Paulus, R.S., B.S., Third Mate, Instructor of

Marine Transportation
Pellicaaro, R.P., Ph D AsonCiate Professor

of Economic,
11Mgonese, F.E., M.B.A.. Master Mariner. Assistant

Professor of Marine Transportation
Sembler, W.H., M.8 A.. Master Mariner, Professor

of Marine Transportition
Smukler, P.R., M.A., Assistant Professor of

Economics
Wills. L A.. M.S.. Assistant Professor of Busi-

ness Administratlin ,

Yahalom, S M A., Assistant Profeseli of Economics

to,
To obtain further information. address inquiries

.

Professor Austin L. Dooley, Chairman
Department of Marine Transportation
S.(7,M Y. Maritime Collige
Fort Schuyler. Bronx, Nev York 10465
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ENONEEISItiG_109 PROGRAMS

The Engineering Department is located in the
Science and Engineerir4 Building The department
offers the following four curricula. each of which

ns a Bachelzr of Engineering degree marine
engineering, electrical.engineering, naval archi-
tectve, and ocean engineering. ,

All are registered for professiOnal engineering
purposes by the ties York State Department of Educa-

tion's State Board of Engineering and Land Survey-
ing. This permits senior engineering studepts to
sit before graduation for the first two parts of
the three -part stational professional engineer
cense examination

The engineering student takes a common'core of
pre-engineering subjests for the first two years
at the College During the spring tern of the
sophomore year. the student elects to concentrpte

Facilities available include the analog com-
puter laburatory, equipped with fulls-expanded
tIectronies Aso,iates Inc computers. one 580 and
three TR 10s. each V X-Y plotter, digital wiE-
meter and associate ipment. tht Electrical Cir-
cuits, Machinery and Electronics Laboratory, the
:Transport Processes Laboratory, a thermal, heat
transfer and fluid mechanics facility with super-
sonic and subsonic equipment; the 'Mechanical-Marine
tngineerinvLaboratory. with an instrumented tur-
bine Paie'Plant, diesel and gasoline engines, gas
turbine, fuel cell. alr conditioning and refrigera-
tion, and air compressor. the Systems and Controls

siaboratory, with an Autodynamics. Inc. model 500
control systems trainer as well as five test sta-
tions. the 4.anufacturefrocesses Laboratory has
lathes. milling machines, shapers. drill presses,
welding booth facilities. metaklming alkfat-treat-
lkg equipment, the Styength of Materia ' boratoty
has extensive testing equipment, including a 200.900-
p,,und universal [eating machine. three 60,000-pound
universal testing Achilles, two 101000-poynd torsion ,

machines. Werner-Swasey4ibration fatigue machine,
and an elevated temperature tension Costing machine

The afloat engineering laboratory is en the engi-
neering apace. of the College training vessel that
is berthed during the academic year alongside the
L,Ilege's 1c foot pier The ship's propulsion
power plant is instrumented with equipment Including
a ;haft tursio er.laboratory-type pressure and
temperature 'eosin evices. and flowmeters that
measure stream. sate , gases, fuel oil'iind airs

Thw following courses are offered,in the Ocean
Engineering Departneht in conjunction with the above

ELECTRICAL ESONEEBNG

E 381 Electrical Engineering 1
L 183 Setwork Analysis 1
E 384 Electromagnetic Field I (Statics)
E 391 Electrical Engineering II
C 393 yetworks Analysis Il
E 491 Communication* Theory
F 492 Switching Circuit..

E'495 Electticel. Machinery

1 496 Electron Devices

MARINE MINEERNO

E 141 Orientation 3

E 241 Solid Meihanics 1 4

E 251 Solid Mechanics II 3

E 251L. Solid vechanics Laboratory 1

1. 252 Transport' Processes I 4

E 342 Talsport Processes II
F 1.3 Engineering Analysis I 3

E 352 Transport Processes III 4

F. 353 Engineering Analysis II 3

E 412 Ocean Engineering 4'

E 441 Design I ' 4

E 442 Engineering Economics
i '2

F :51 'Design II 4

C 452 Controls 3
E. 453 saclear and modern Concepts 2

E 45i VibtationsnOptIonal Offering)
0

3

E ..5..L vibrations Laboratory (Optional
Offering) 1

E .59 Gas Dynamic/ (Optional Offering) 3

%.AVALsARCHITECMit.RE

A 301 Ship Construction and Stability 4for
non-engineers) 3

E 361 Naval Architecture 4

Pn362 Ship Porn and Graphics 4

F 363 Ship Statics 3

461 Ship Design I 4

E .62 Ship Resistance and Propulsion 3

E 463 Ship Structures 4

E 421 Ship Design II 4

472 Propeller Design lOptional Offering) 2

E 411 Ship Dynamics 3

OCEAN P.GNEERNG

E 412 Ocean Engineering 3

E .13 Ocean Engineering Design I 4

E 414 Ocean Engineering Design,41

OPERATIOMAL COLRSES

E 502 Summer Se.1 Tern I - Operations 1 3

E 503 Manufacturing Processes I 1

E 504 Mapufacturing Processes II
E 507 Summer Sea Tern II - Operations II 4

E 511 Summer Sea Term III - Operations III 5

E 512 Summer Sea Tern III - Seminar 3

E 513 Ship Systell I 2

E 514 Ship Systmes II 4

E 515 Ship Systems III 1 3

The Engineering Department staff includes the
following

Berman. D W.. B.F.A.. Instructor
Chu. Fen -Dow; Ph.D., Associate Professor
Fementa, J.. Professor and ,Chairman of Engineering

4 KoenEC. G., Ph.D., Assistant !Professor
3 Kramer. A.R., M.M E.. Professor

' 4 Mathieson, 1,1 , M.M.E., Professor
3 MoSeill, J G.. O.D.. Professor
3 Miller, S J , B.E., Second Engineer. Engineering
4 Watch Officer and Technical Specialist
4 Mcnech, 0.3 , Instructor

Pare,kh. Ph.D , Associate Professor
Ffelging, F F , 8 S., Chief Engineer. Professor
Weis. A.F . Ph D., Assistant Professor
6enn1Rii. % 6 M M F., Chief Engineer, Professor

I;1
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Youngren, C.C., M.A., First Engineering, Assis-
tnat Professor

2ubaly. R.B . H.S. (M.E.). Professor

To obtain further information on Engineer Pro-
grama. address all inquiries directly to

Professor Jose Femenia. Chairman
DepaTtment of Engineering
S.U.1.Y Maritime College
Fort Schuyler. Bronx. New York .10465

For Information on special programs and admin-
istration of the Graduate Schools address all in-
quiries CO

.

Dr Michael F Haines, Director
Continuing Education
S U M.Y. Maritime College

Fort Schuyler, Bronx. New Yolk 10465

STEPHENS COLLEGE
Aumbia. Missouri 55215

Stephens College, a private college for Women.

Were marine sciences courses at its temporary
marine station at Key Largo. Florida, during each
summer sessimn Supporting coursevork is offered
OA the main campus at Columbia. Missouri Boats
and facilities. including both dormitory and labora-
tory space. are rented at Key Largo for the program
Faculty. vitt' laboratory equipment and a library.
are vowed from the main campus Co Key Largo to con-
duct the program The program is esignedfor the
femaleodergraduate student who wishes A biological
acience program with an emphasis in maririe biology

The following degrees are offered

1 The Associate id Arts degree concentrating in
Biology with an emphasis In marine biology (two-
year program/

2. The bachelor of Arts degree major
.ogy with an emphasis in marine biology
program)

The following courses are onert in
with the above degree programs Credit
course is listed in terms of courses of
one (1) course credit is equivalent to
semester hours of credit of traditional

BIOLOGY

810 III biological Concepts
Rio 231 'botany

klo 236 togdogy
bio 2716.Field biology

Ito 280teneral Physiology
Ito 292 Montene.tiology

bio 311 Microbiology

Sio. 322 Biology of Flowering PlaAts 1

Sio )3) Mammalogy 1

tio 341 Entomology 1

Bio' 343 Histology 1

Bio 346 Human Anatomy and Physiology 2

Bio 348 Biology of Aging 1.

Bio 355 Biological Basis a Behavior 1

Bio 350 Embryology 1

Bio 370 Genetics 2

Bio 379 Homeostatic t'echanisms 1

Bio 381 Ecology 1

Bio 430 Evlution 1

tio 441 Sylteratics 1

filo 495 R h Internship 1

MARINE BIOLOGY

Bio 290 Marine Biology 1

bio 390 Projects in Marine Biology 1

NATURAL SCIENCE

.,S 111

NS 131

NS 141

NS 221

'S 225

NS 230
'S 316

NS 333
NS 451

CHEMISTRY

Natural Scitnce
Floriculture '

Conservation of %atural Resources
Elemental Survival
Scientific Photography and

Illustration
Home and Graden Pest Management
Environmental Studies
PracCicun
Interdisciplinary Science Seminar

Chem 111 General College Chemistry I.

Chem 112 Ceneral College.ChemIstry II
Glom 341 Organic Chemistry I

Chem 342 Organic Chemistry II
Chem 410' Biochemistry
Chem 491,....!esearch Internship

GEOLOGY

GLG 111

GLG 212

GLG 217

GIG 235
GIG 277

GLG 311

GLG 321

Ins; in bloI- GLG 329

(fourayear dLc 341

GIG 412

conjunction
for each
credit where

three (3)
systems'

PP

2

2

2

Geological Concepts
Advanced General Geology

Geology of Our National t'arks and
Monument*

Historical Geology
Physical Mineralogy
Petrology

Field Geology
Paleobotany
Geology of the Ozarks
Invertebrate PaleontoV6y

HEALTH SCIENCE

HS t205 Commultity.Bealth

PHYSICS

PHY 211 College Physics I
PHY 2I1 College Physic* 11

ti

ti

11-211

0 -1.f

2

2

2

2

2

2

2 ^

1

11/2

11/2 .

Fsculty members for the above described program
are aA follows (faculty Are listed without rank since
Stephens Collegvhas no ranking system)}

(Please see next page)
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Anderson. Harold. Ph.D.
Hansen, Harry, Ph.D.
Hoerter, James, Ph.D.
Howell, Lee. Ph.D.
Laun, Charles, M.S. '

McClure, James, Pci.D.
Novak, Alfred, Ph.D.

Otto, David, Ph D.
Ryan. Edward. M.A.
SaunOrs, Richard, H

. J

To obtain further information. address inquiries
to

Dr. David A. Otto, Director-
Marine Sciences
Department of Natural Science
Stephen. College
Columbia. Missouri 65201
(310 442-2211, Ext175

e"

STEVENS INSTITUTE OP TECHNOLOGY
Hoboken. New Jersey 07030

The Davidson Laboratory is the center for research
in ocean engineering at Stevens. The major facili-
ties include a 320-foot towing tank suitable for
model studies of ships and other structures in reg-
ular or irregular OCAS, a 75-foot square basin for
model tests on course stability and maneuvering
characteristics of ships and submeraibles, a 130 -
foot towing tank for yacht testing, and an enclosed
windftunmel with 2.5 x 3.5 x 12-foot test section
anifa maximum wind speed capability of 200 feet/
second. Stevens has recently joined the New Jersey
Matins Sciences Consortium. The facilitila and re-
sources of the consortium will be available to
faculty and students in the Ocean Engineering De-
partment for both research and instruction. A 26-
100( catamaran is also available for fkadown:k In
the adjacent rivers and bays.

The follpwing degrees are offered:

I. Doctor of Philosophy. The program leading to
the Doctor of Philosophy degree is designed to de-
velop a student's capability to perform basic re-
search or high-level design in ocean engineering.

All students entering the doctoral program oust
have a master's degree or equivalent. Students who
have not earned their master's degree in'ths Depart
nett of Ocean Engineering must tike call of the re-
quired courses of the Master of Engineering
degree, except if they have taken comparable courses
in)other institutiOns.

In addition to having completed courses equiva-
lent to a master's degree, all doctoral students
must pass an oral qualifying examination to test
the student's capability for eInted study. The

doctoral candidate will be expo ed to participate

in the department's advanced seminar course, OE 280.
The balance of the candidate's coursework should be
composed of advanced ocean engineering courses and
electives in other engineering departments as pre-
scribed in his study plan.

Upon completion of formal coursrwork and before
starting dimsertition research, the doctoral candi-

date must pass the written preliminary examination.

2. master of Engineering (Ocean). A program of
study leading to a master's degree should contain
arleast eight.courses in ocean engineering. Four

courses, which are considered basic to all
within this field of study are Oceanography (OE 101),
Stochastic Analysis of OceaglUves (OE 205), Fluid
Dynamics for Ocean Engineering I (OE 200), and
Dynamic Oceanography (OE 203) The remaining cred-

its required for the master's degree can be obtainei
by either taking all coursework or by additional
work including a master's thesis.

GRADUATE COURSES

OCEAN MOINEERING

OE 101 Oceanography 2.5

OE 103 Seminar in Oceah Enginee ring 0 2.5

i515. 125 Principles of Naval Architecture, 2.5

OE 127 *Laboratory in Naval Architecture 2.5

OE 130 Yacht Design 2.5

OE 141. Acoustics .2.5
OE 143 . Acoustics J.aboratory 2.5

.
OE 20 Fluid Dynamics for Ocean ,

Engineering I * 2.5

OE 2 1 Fluid Dynamics for Ocean
Engineering II 2.5

OE iO3 Dynamic Oceanography ' 2.5

OE 205 Stochastic Analysis of Ocean Waves 2.5

OE 215 Estuarine Oceanography 2.5

OE 220 Dynamics of Ocean Waves 2.5

OE 222 Stability and Control of Marine

' Craft 2.5

OE 221 Motion of Vessels in Waves 2.5

OE 3 'Design of Marine Propulsory 2.5 4

OE 24 Hydrodynamics of High -Speed Marine 'Az.
Craft ' 2.5.

OE 31 Viiirltional Response of Ocean

Structures 2.5

OE 240 Undervit:r Akoustics 2.5

OR 242 Air-Sea Interattions Theory and
Measurement . 2,5

OE 250 Optimal Control of Marine Systems 2.5 4

' OE 251 Optimal Estimation for Ocean
Engineers 2.5

OE 253 Topics in Marine Structures I 2.5

OE 254 Topics in Marine Structures II 2.5

DE 280 Special. Topics in Ocean Engineering 2-15

OE 400 Special Problems in Ocean Engineering 1-3
OE 401 Special Problems in Ocean Engineering 1-3

OE 500 Thesis in Ocean Engineering 5

OE 600 R h In Ocean Engineering Arranged

DEPARTMENT OF OCEAN ENGINEERING

Breslin, John A.. D.Sc.. Chairman and Professor
DeSaix. P., H E.. Visiting Lecturer
Ede, Haruzo, D.Sc., Research Associate Professor
Henry. Charles J., D.Sc.. R h Associate *

Professor
Hires, Richard I., Ph.D , Associate Professor

Kim, Cheung Hun, Dr lng R h Associate

Professor

..\\\"`''..0)':'',:°.."-...144
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Savitsky, Daniel. Ph.1) Associate Professbr
Tsakonas. Stavros. ph.b., Research Associate

Professor

DEPARTMENT OF MECHA.NICAL ENGINIEERVG

Nickerson, Richard J D.Sc.. Professor

To obtain further information. address inquiries
to:

S

Dr. Richard I. /aces
Department of Ocean Engineering
Stevens Institute of Technology,

Castle Point Stati4n
ti

Hoboken, New Jersey 07030

(201) 792-2700, Ext 573

.

SVOYoLK C0tN7Y CoMMUNITY COLLEGE
Riverhead. Sew Yor:t 11901

100

MARINE TECHNOLOGY

The goal of this curriculum is to provide quail-
fled high school graduates with a program of COOK'.
dinotod technical and general educatioecourses at
the college level which viii enable them to function
a* technicians in marine bIology laboratories, con-
servation agencies. commercial fishing. seafood
processing. and allied marine industries.

The Marine Technology Curriculum is designed

Primarily as a -career program. however. students
lay trsnefer1to four-Year college programs in tht
Marine sciences lifter suc,essful completion of this
curriculua

The following degree Is offered

A. S. Degree in Marine Technology. The follow-
lng courses are offerVin :onjunekaon with the
above program

First.Semester

Freshman trogiksh ta**ording to placemeht.t
MR 18 Introduction to Marine Science -

M3 21 Marine Biology

MA 41 Applied Mathematics (or placement)
Social,Science Elective

and Semester

English 'F dive
'MR 20 Mar ne instrumentatims
KR 24 Commercial fishing. havigati,n

Sesaanship
ET 10 Environmental i'rob

Social Science Elective

4

4

2

N

16

145

ThirdLSemeste'r

MR 25 Elements of Oceanography
MR 30 ,Marine Ichthyology
'4R-35 Marine Microbiology
MR 44 'Commercial Marine Products

FouYth Semester

KR 38 , Fundamentals of Mariculture
MR 45 :.Elemevts of Ecology
ET 30 'Biology of Water Pollution'
ES 50 1 Marine GnolOgy

4

4

4

2

14

4

4
4

4

16

Total credits required - 63

The instructional staff for the courses listed
.above consist? of the following

McCarthy. Charles. Instructor of Marine Tech-
nology, M A.

Salth, Walter, Professor of Marine Technology,
M.S

To obtain further information. address inquitles
to:

Professor Walter Smith
Suffolk County Community College
Eastern Campsp ./

Speonk Piver.ead Road
Riverhead. hey York 11901

SUFFOLIVINWERSITT
Boston. Massachusetts 02114

The University offers coursework incthe marine
sciences at its Boston location and it the marine
field station et Edmunds, Maine The main campus
has laboratory facilities which have been hoderipized

and expanded through renovation of pre-existing
facilities. The renovation has provided new facil-
itica In the fore of an environmental rove for main-
tainitIR marine organisms. Atomic Energy Ccemission-
licensed facilities for radio-biological studies and
additional laboratories for marine and non--marine

studies,

'Theldmunds, Maine facility is presently under
development as a 40-acre waterfront facility on -

Cobscook Bay An all - purpose building has been
constructed to house kitchen and lavatory facilities
used in support of activities associated with camp-
ing. The building has a stockroom. a conference and
60ViOdr area, and a classroom-laboratory component
which are utilized principally during Inclement
weather. Additional facilities include two house
trailers converted to laboratories. an outdoor cir-
culating seawater system and seven tabins used for
cooping The %es, Hampshire College* and Lniversity
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Coumcll ~Suffolk

sciences t
of this stati
serve undergr

.1111rsity,consortlum for marine
../rating in the development and pie

The purposes of the statfA ate to
uate nd,teac edus.otion Interest.

.

Suffolk Univ slty'offer three degree programs
which allow for c rsework n the marine science.}

A B.S and '4 A in Edu ion, These pwrr
re mostly identlfle the biology curriculum
nd to a large extent with teachers inser.vice as

ence teachers. 'o degrees tle offered In ocean-
s° raphy or marine sciences, bura program does *1st'
in environmental technologr(marine) within the "*\

lidology major. .

I

The,following courses are offered in conjunction
with the above degree program', r

-140'

UNDERGRADUATE COURSES'

fay 1 7 Lndarwater Collecting Technique
Sci 2.1 , 1trodUction to Marine Science
Sci 2.1, Environnental Technology
Dio 2 5 Cryptogamic Botany
'Ho 3,5, Ecology
Die 3.51. Field Eteoloett
5/0 3 7 Marine Botany
Bto 3 9 Physiological Ecol^gy
610 4 1 General Physiology
St° 4 2 General Physiflogy
2116 4 3 Invertebrate 2oolflgy

Dio 4.4 Invertebrate Zoology
M.Sci 2.11 Milne Ecology t
M.Sci 2 12 Marine Geo4ogy
M.Sci 2 13 Marque Chemistry

iio 3 3

U0 4.a
Bio 4 9

ParasltologY
Natural History of Marine Plants

Wural History of Marine
Invertebrates

filo 5 Seminar

Btu 10 Directed SIOdies
.

2 GRADUATE COURSES
4 -

av

4

12

.4

4

4'

4

4 ir-

4

4

4

4.

4

4 ,

4

1-2

3-4

Dio S6.0 Biology of Marine Orikanisms 6

The'Instructlonak staff for the courses listed

4 above cohstste of the foliaying

Comeau, Gould, A S , Lecturer in Biology
Fiore. James, Ph-.D Assistant Lofessor of

Biology
Friedman. Robert 4h D , Professor of Biology .

'mlkliseYo Phillip F Jr Ph.D., Professor of

Biology
Romach, Eileen, Ph D., Assistant Professor of

Biology

Snow, Beatrice L . Ph,D Chairman and Associate

Professor of Biology
West. Arthur J., h. Ph.D.. Professor of BloioltY

and Director of MPArtne Station

rm

Special lecturers in Litymarkne science courses
A

. Include

pains, Richar Assistant Professor of
Biology JJ

Loop. Taylor, M,S ,'Assistant gyofessor of
Geology , $

usiest Lecturers In the graduate course

include 4
o

Gerachi, Josiph R., Ph D., Marine Vertebrates
Lamb, 1 MacKenzle D Sc , Marine Algoloq
Sherman, Kenneth 11... M.6.1 BIOTogical Ocean-

Simon, Joseph L., Ph.D., Marine invertebrates

to
To obtain further Wornation. address inquiries

%ma

William F Coughlin. Dir or

Admissions
Suffolk ijniveret
41,Temple.Sereet

Boston. Massachusett 02114

f--

TALLADEGA COLLEGE
Talladega,',NlabaiOS 35160

I

Talladega College Marine Sciences Program employs
the teaching and research facilities of the Marine
Environmental Sciences Consortium (MESC).

°The prirOpal facilities are 'at the Dauphin,Island
Research Laboratories on Dauphin.Islnad in Mobile
Bay. The Dauphin Islud. Sea Lab is located on a 36-..
acre pOrtion o( a former U.S, Atr Force radar ',ape
with seven permanent and five temporary buildings.
The Marine Science Mali contains over 5,000 square
feet of instructional labs and classrooms, owe
2.000 square feet of r ccccc ch,splie and 850 sq are

feet of office space. A scientifec colle tio of

lf
over 1.00010peotes is within easy acces f 1 bora-

tortes and ceassrooma. lhstrumentation veil his

includes gas chromatography. atomic absorpt n spec-

trophotometer. hp.lances. thin-layer dhr Ography,

calculatora. and the usual complement of laboratory
materials. Field gear includes current meter*,

'oxygen neter, plankton nets, corers, data buoys.
transmissometers, water quality monitors. a variety
of trawls and other nets for collecting. bottom
grabs. photOlater. refractoeeter. pH meter and a
variety of water samplers. The Sea Lab can atcom-
madate 250 persons An residence. support facilities
lncludt en apartment building. two dOrmitories.
cafeteria, 13 three-bedroom family houses, and main-
tenance shops. X h vessel l a able for class
and research activities include R/' G A Rounse-

fell - 65-foot steel. diesel pave d. R/1_,LF_Lytiq

Tiger 40-foot fiber glass, 0411 diesel pOwered,
33 -toot wood, diesel powered shisllow water vessel,

three outhe%ards (14 feet to 23 feet)

No degrees in marine sciences ate offered, how-
ever,. a student nAy earn a certificate of attalneent
after completing two summers of marine science
courses The certificate will accompany s degree
In a traditional major In one of Zolcadvatc die-
clplines at.Talladega College

J.4616.)



The following courses are off#red in conjunction
with the above program,

COURSES

MS 101

MS 221

MS 226
O 104

MS 105
MS 301
MS 250
MS 210

Marine Biology
Marine Invertebrate Zoology 1
Marine Botany
Coastal Ornithology
Marine Geology
Marine Technical Methods I
Coastal Climatology
Commercial Marine Fisheries of

Alabama
390 Seminar '

195 R h on Special Topic.)
200 Marine tcology
220 Marine invertebrate Zoology II
212 Marine Vertebrve ;oology
)S0 lntroduerton to Oceanography
202 Marsh ecology
351 Recent Marine Sedimentation
362 Marini Technical Methods II

4

TARLETON STATE U%1VERSITY
Stephenville, Texas 411a7e2

4

.10

Tarleton State University offers a B S degree
in Biological Science with emphasis in Marine Biol-
ogy, The marine program is offered In cooperation
with Texas AbM 1niversityZs goody College at Gal-
veston. Texas. All basil coursework is taken on
the Tarleton campus with summer courses available
from A4M's Galveston laboratory

2

In addition to gesival university requirements
2 for graduation, stud is take courses in general
1 bioloiy. microbiology. heredity. invertebrate tool-

1-6 ogY, ecology. oceanography, introduction to marine
4 biology. marine ecology. physical geology, bloats-

tistics. physics, and chemistry through organic.
4 Science electives may be selected from inverte-

brate paleontology, sedimentology. ichthyology,
4 population dynamics, limnolOgy. aquatic environment,
4 parasitology, animal or pliant physiology. piology
2 of MAMMAiS. and systematic zoology- *Other electives

ar..- available in the Department of Physical Sciences

The instructional ref( for thy courses listed
above c,naists of the following

BIOLOCY

Heard, Richard w Jr , Ph.D . Research Asso-
ciate. Dauphin Island Sea Lab

liolliman. Dan L . Ph B Professor of Biology,
Birmingham-Southern College

Ivester. 4 Susan. Ph D . Assistant Professor
of Biplogy. University of Alabama

Morrill. Ioy Frances, Ph.D , Associate Profrsor
and Director of Marine Sciences, Jackson
Steer University

Shipp, Robert 1. , Ph D , Associate Professor of
Biological Sciences, University of South

16

Alabama
.Stiles. Robert A Ph.D , Assistant Professor,

Samford University
Stout, Judy P . M.S , kesean4 Biologist

EOM SC1ESCF

Lamb, Leorge Marion. Ph.D Professor and Chair-
man of thepepErtment of Geology and Geography, '7\'

University ofiVouth Alabama
Schroeder, William W. Ph D . Associate Professor

of Biology. University of Alabama
Tayler, Ronald S . Ph D., Associate Professor,
1 Auburn University
Williams, Aaron, Ph.D , AssoclAtt'Professor of

Geography. University of South Alabama,

To obtain further informatlon, address inquiriestot
Dr. Arthur L. Bacon, Chairman
Siology.Department and Division of Natural

Sciences and Mathematic* t
Talladega College
Talladega. Alabama 35460

I

Tarleton State University Is part of the Texas
AIM University System and is locatBd on a 125-acr'e
campus at Stephenville. 65 milea southwest of Fort
Worth, Texas. Biological and physical sciences is
housed in A 54 491-square foot science building.

Facilities are well equipped for systematic, ecolog-
ical and physiological studies Current marine re-
search includes systematics. ecology, end distri-
bution of brachvuran crabs of the West Indies, and
ecological studies of Caribblan coral reefs

An P'ST is offered in Biological Sciences
Research and non-research programs are offered.
Grants. work programa, loans, assistantships and
scholarships are avatfable through the student
financial aid office.

The following courses are offered at Tariettin
State University In conjunction with the above pro-
grams. Additional courses are available during the

S

summer at Zay College
a

DEPARTMEST OF BIOLOGICAL SCIENCES

4

4

4
3

3

1204

1214

2034

)30)
3403

Genral Biology (plant emphasis
Geniral Biology (animal emphasis)
Fundamental.) of Microbiology

Heredity;
introduction to Marine Biology

)464 Ichthyology. 4

3494 Invertebrate Zoology 4

4014 Ecology 4
4023 Population Dynamics 3
4414 Limmology 4

4423 Marine Ecology 3

464 Biology Problems 1-4

3053 Principles and Methods of Systematic
Zoology 3

521.3 The Aquatic Environment 3

5861 Research Problems 1-6

5983 Quantitative 61010g/

. .

3

fit
DEPARTMENT^OF PHYSICAL_SCIOCES

Geology.

1054 Physical Geology
%,)05) Invertebrate Paleontology

*

. g't

.
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3103 I Geomorph6logy
.

3133 c, Sedimequlogy
3403 Introduction t) oceanography

Chemistri

ivos-1084 r,eneral Chemistry
2014-2024 Organic Chemiatif
084 Instrumental Analysis
4744 intr,:ductory al rhetaistr,

5103 Enviro,mentai Chemistry

.3

3

1

. 6

The Instructional staff f .r the courses 'listed'

above ,..aMsists of the following

BIGLOGICAL s(IF(Ck

Calahan. John 5 Ph 0 ,Assistant Prof-4.4,0r

Eller. R Rov, Ph.D., Assistant Pr;',fess,r

Lamer. HErSthPi W Ph D . A$7,ciAtf Professor.

Johansn. Lamar. Ph D.. Frufsisur and Head
Keith. E . Ph D Assistant Prufesser
Knovicsa. _Panes . Ph JI. Assuciate Professor
Morrlsom, Est n Ph i Pr ,fks.,A,r

PASIGAL .sC

Fain. Rob. t C , Ph D . Prdess§r of Chmistry
Henningson, Liner k . M N . Atiw(iate Professwr

of (..eolos

.Hltikson. Th

and Head
we Swain. James

Walser. Rueben H
of Chemistry

3

NPh.D Prifess,r of tl'enistTY

Assistant Professor of

h D Assi..tant Professor

,T, ,brain further information. addreas inquiries
to

Dr Donald F Keith
Department of Bb,logical scien.es
Tarlet n Mate 4nirersity
Tarleton 'qtatIon

. Stephenville. Texas 76402

Ai
..

flX..40. M rNIVERSITY

college qation. Texas 77841

Texas A4M i nlveritt 9 tutor marine facAlltirs
are lofted on the main ,AMpum at College station
and at the 4iUneii Campus and Fort Croc kett in
Galveston

The tniversity'a Deplumen's of Oceanography and
Meteorology Are housed in A 15-story building on the
main campus This will -c s.ipprd teaching and re-

search ...clopkerented by a staging allodo, k-

ing facility at the Mit .hell campus .on Pelf an IAA
land. 4.AiVfir.n The Oceanography Department ope-
rates R,V ,,Vrep a 11(1 -foot ,,,can -going *hip which is
outf1ttkd fot deep-sea studies it carries a 4rew
of 11 and a s4ientlfic party of IA and has a cruising

rang: of 8.,.00 oils.' The Department also operates
the 3h -foot kf., La vkr II in 1974. the Depart-

m.nt's teaching and research activities were .x-
pa -led with the a:livery of a 40-foot, two -ma
submersible. DAV Dialhus. The vessel can operate

at depths of t.26.'l feet and can sOtain a maximum

speed of approximately two knots for one.hoyr, a
slcsrrr speed for four hours, and can remain station-
ary for extrrded p.riods A new wing to the Biol-

ogical 5,ieryes Building provide, additional labora-
tory facilities fyr biology and vildl a and fish-

eries sciences Co'perative programs exist to pro-

vide field laboratories for students and faculty.
Fur example. the Department of Fisheries and Wild-
life S.ien,es is working with Houston Ligttiri9 and

Power Co to studs problems associated via new and
existing poster generating plants.

The Envirenmentoi Engin/erring DivisiZnA of the
Civil Engineering Department carries cut a broad
teachleg and ..... arch program with particular em-

phasis in esvaarine eater quality. The division

*rates a ffeid laboratory on Galveston Bay. A
well-equipped laboratory on the College Station

campus supports the field programs The division
operates three research vessels which does at the

field laboratory The 56-foot R/V Excellence, the
h2 -foot R/1. Duet and the 50 -foot R/V Mariner

The division's research program includes analy-
tical eater quality model, for coastal and cstuarire
areas. evaluation of pollutant and quality parameter
mass balances in coastal. aquatic systems. water

quality management methods. reaeration, hazardous
materials control, ad-apced waste treatment and
water reclamation.

The Hydromechanics Laboratori,serving the (icrean
Friginerring program was established in Februai

1969. to study the najor Culf Coast bays and estu-
aries. The Laboratory has faeilities for research
and,Jeaching, inci..ding large. equipped wave tanks,
wave-sediment basins. recirculating flumes and wave/
current flumes, and field measurement equipment such
as current meters, weave-reer" buoy, and pressure-
type wave guages

To Center for Dredging Studies was established
in June, 1963. in response to renewed interest in
greater utilization and exploitation of minerals
from the ocean,floor and increased dredging activl..

tie, in estuarine, and offshore A modern dredging
laboratory was added in 1970

Moody College, created in 1971, Es the tarine
and maritime component of The Texas ASH Universsity
System and is located on two gampusese\Mitchell
Campus and Fort Crockett campus, Cilleston The
College consists of the School of Marine Technology.
Texas Karitime Academy, snd Coastal Zone Laboratory.
The degree programa offered are four-year cpuretra of
study with 'Alen: in Marine Biology, Marine Engl-

. neering, marine Sciences, Marine Transportation,
Maritime Administration and KaritIme Systems Engi-
neering All proOrams. except Maritime Administra-
tion Ind Maritime SY9te08 TOginveriPg. offer directly.
or as an option, training leading toward qualiffca-
tion for a S. Coast Guard license as a Third Mate
or Third Assistant bnginver tsL

The Mitchell Campus of Moody College rn(Apasse
lOn acres on Pelican island in Galveston an and

has .even buildings a dormitory. student ,.enter,

clasaroom.laborAtry ildistg. classroom building,

engineering building. ntral services building and
Texas AS4 Cniversity Department of ooranography'a
marine staging and!storing facility, as well !A

, 14S -
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v4derliKe fur the 4/3-foot4 t.n, lyx4A Mari-
time AliTat..!rsining ship 11,xfus CIJIT2rr

The 1,9rt (r gett 3 thrve-

ItorY .n )n. and acres Of Galv,s-

ton island The r,. liege', primary reseush 1, Ta -
tory. the labnrat ,r, ti Wiles U.,r the upper-lever

courses, the 84,tar 1,bserver s,..hool, the

Coastal .6, SIC Lab =stagy and Vitt.," .....i2rrt tivi-

ties uc.uf, this campus

The ,#ii,Ae als,. f.atur >
pr,,gras wherr,st.iynts tin earn six hollege sedit

during the months between 'sigh s hou gradulti,n
and enrollment as s fr-shman in i regular

advoi, he training Ye.... I T_s Texts

Cikpier, serYs is a lissr n f =r the w,rk st,! ,

Program r n ( r. 1 11,r I' Ltd sn.,met
liner ,ds in A"LL; ru.sy oc-1 its f
A.adetr and s..rmut s= eps1. tr. sraam, partl 1, ants

The Mari.im, A, Aden., 't six .)#.3[ Kit scam:
A. 1.1.,t it.s .r. ,yirtt en.

# t 1* 'art, t

a "4a art eft r if
I r r v ' t .- .r C id. is

in k t-.% Jr XI." v.1.+ t ne ['t.

tythrs1 sw%r.1:4

frr shoe° 1 I War at e sf, ts

. .1 it. 1-1 kiArrie's
r,,ear and xt.hsi - 'Lo#Ire

fist er les it 1e hris.y sr 1- I'd

e..n,,e This Pa. 1110. s id, liborrt irk., A
Affi.es [Nat sni sup, =r, to. ultv 1-d student

rh -ari sat ire shrimp .sari ulturt ani

envfr]ntung..nNsus.-ar.s ace e-',144., imp Irtinr acts...t-

iles in the Mario. n.1 this enter its

pryxiziity le th4 stiffies, vac. and ;efts JK.L it

can espe. call, It. l"7".' Ode site f in ire

Lover lull c,ast rwion of -e stst.

&partmrnt of Animal 1.1.7l) s rssear.h.

and extwnsion pr'grams tr siaf,<'GFte,nr'1='' lo-

cated in the new k.eberg,,,enttr .1 the dos[ 4....ampss

These fa, iliries ,nsist 4 nAttn. well-equipped
iab,ratories t, .ert.,rm microbiological
and te(hn1,gi.a.estudi... of seaf,..ds and seafood

products it 44" has offi,es and facilities for
the seafood extynst-n spe, tali's' and ,cnsuner edu-

r Igo, ialist A Oaf vd e.hnolog, lalsorstory
la st the 4.t.X..1* iE,M gesear
And Pxtensl n tenter ir ihrinti

/ The following degrees ire offered

8.5 In Marine 81,104/ This pragram*offers
training to the hiol.sgy 4 coastal and marine en-
vironments ft is strict,ired to provide the student
with 410t only a strong basis of formal academic in-

.-Nitruction, but also considerable hands -on field and
(ollecrionaxperlen,e by taking advantage of the
coastal locati...n of the 4..ollege A general tore of

-O courses during thtl freshman and sophomore years pro-

widen foundAtion speciaiizstion during ,Junior

and senior genes through the liberij pu,gram of
electives

., High school preperati,m should include biology,
chtqmirv. physi. Al 11C Yen, es and athemti.c*

4

aduatTs of this pr, gran will be repared fAr
4% %akin, biology careers or may wish to further
r studies at ;he graduate level Potential

carter areas in,iud, marine bislogy, rine Aar-
mariny medi,l,ne, fisheries bl'Ict. biol-

,gical )cs-ar,,graph, aquatic e,ology, e vi nmental

s lenses ati levels of ',aching in marine
hf dligv

8 S in warine Sciences This prk ram takes

the eenerallst auruach with, a combinati n of courses
in himanitles, ILlyn,es and various marine subjects
Thu, prugram tikes advantage of the coastal location

4 tee Coll.,,te to provide the student with extensive
hands -on ex;erien(e In addition to a solid base of
form.1 academic instru(tion Ln the science of thy
,sstal, .stsarine and mdint environments A gen-

seal 'tort sours.s during the freshman and sopho-
-urk years 1:r vid4; ajoundation for speAslization
durin. the nai,)r i ^d sini,r vtars through I liberal

pr,gram 4 electives This curriculum emphasizes

ma,+enatl,n, life phY/lcal sciences and

e arth scir,,s

149

fikgh s,h,o1 pr.;arati, nsh,uld include biology.

,remistaid. phsi,a1 sGi mathematics

r3Jiates this Trr,ira.% will be prepared for

11 mar .re science careers or May wish t=i fur-

ther their studies it the graduate level Potential

.ar-er ores> include marine geology, marine blol-,
gv, ocean ,Zraphr, ...rine geography. environmental

s-len,es and various levels of teaching in marine
N C le n-e

. This

program is for the students inclined toward the
phyciral ocean sciences and ocean engineering The

Maritime Systems Fngineering curriculuir concentrates
on the fundamental engineering design in combination
with humanities% sceinces and varipes marine subjects
The general tors of courses in humanities.'sciencela
and engineering during the freshman and siphomore
esrs,proides a Counda don for. specialization in

one of the options (Ocean Engineering, Coastal Struc-
tures. or Hydro-Mechanics) during the junior and
senior years The program is designed to train stu-
dents for work or further 'study in any sdrine ori-

ented engineering field A thorough preparation in
mathematics. sciences an, basic applied engineering

sabjecta LA recommended for .students pursuing this

decree program

Craduates are prepared for numerous jobs in the

maritime and ocean industries Job opportunities

in this area include design of various coastal and
of 'ore structures. undersea pipelines. mobile
drii Lng vessels, offshore ports, surface effect
vehicles, hydrofoil vehicles. etc Students May

also further their %Ludas at the graduate level
In areas of physical oceanography. advanced ocead
enginitering and environmental. engineering

41114

4. Lill in Marine Transportation This license-
oriented academic program consists of eight academic
semesters and,three summer training cruises. Cruise.

are 10 weeka in dlaation and are taken aboard the
T/5 Texas Clipper. This program cosbines studies in
humaniries and sciences with Instruction and train-
ing In maritime disciplines to provide the U.S.
Maritime Service cadet OMR a broadzbased education,
The student who successfully completes the license 6

program will br qualified to tae the U,S Coast

Guard license AS a Third Mote. Steam and Motor Ves-
sels. Oceanot.IrnImited.

High school preparation should include mathema-
tics. english And,chemistry

168
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I, 5 B S in Marine Engineering The Marine Enal-
171:String program emphasizes the tneory, design, opera-
tion and maintenance of maritime per slants and
associated equipment Engineering theory and prac-
tice are coordinated by relating classroom study to
the students' practicals.expetience aboard the T'S
Texas Cllpjer Thorough preparation in mathematics,
science, and bale and applied enginyer,ing subjects
is recommended for Students pursuing, this degree
programilk An option leading toward 4 S Coast Guard
licetilln is available to 4 S. Maritime Service
Cadets through the Marine Engeetring curriculum
The student who successfully completes the license
program will be qualified t take the r S Coast
;yard license examination for Third Assistant Engi-
neer, steam and uotor 4essels. Lnilmited horsepower

5 B a in Marfasse Administration Nrhis curric-
ulum administerec by the Department of Marine Trans-
portation. is designed to prepar. the graduate fcr
work in the administration of the coastal and mari-
time industries ur government ,rganizations involved
in ,oastal marine and maritime affairs The cur-
riculum pr 'vides a str,,ly f.u,rdation_ in management,
finance. Rarteting, accounting, sod economics This

foundation then becores a basis for courses that
specialize in varinus a+pects sf marine arid maritime
industries such as pot.; ,p.rations, orokerage and ,

chartering, maritime law end iniard 'waterway

. 7. M S. In Slol.sgy, Bstand. Micrcbiolog2 or ZoJi-

gS. (marine emphasis). Students whl are cardidates
for an 4 S. degree are required to .brain practical
experience In some phase of marine biologi ani. to
demonstrate competence by satisfactorily completing
A cuesprehensive *gemination and a thesis project
Each student Is required to satisfactorily comlet
32 Erours of ....irsemk. eight ,f which will be cred-
ited for successfully completing an acceptable re-
search thesis (3)

8 Ph D in biology, Botan...!,2115robiolngi or

tospiogy (marine emphasis). Students are required to
obtain practical research experience ih areas of
marine emphasis Though there are no absolute
course requirements, each doctoral candidate is ex-
pected co complete at least 95 semester 1-our; 717TWe
a 6 5 fl3 A ) or 54 semester hcsirs beypnd an S

(li A ) To qualify fur the preaminary examination.
the student lust satisfy the laigyagy work, exclud-
ing dissertYtion research credits The examination
is toth.ort1 and written unlese.otherwise recommended
Ind.approved Following sample inn of the prelim-
inary,examination, the student orsues a disserta-
-tion problem to demonstrate his capability for in-

1611,1(nen4ent research (4) .

9 H F in Civil Engineering meth a prigran in
environmental enginSering The 'taster of Fngineering
degree requires ,i, minimum of 36 semester hours of
which one third .1 taken. in fieiis other than 'the
major field. A.theolis is not reiulred with these
exception's, requirmment, are the same as those for
the Masier,f Science deitee

wpm,
10 a_ inLiivil EnAineeranji with a program In

environmentilVaineerIng. The Master of s,Lence
degree program require; a slnimum of two full semes-
ter* of rpproyed course, and research 131 semester
hours) Thls requiresent .rd.narily met by cnm-
pietlng at least 24 hours of coursework and up to
eight hociirs of research A thesis embodying orig-
18,4 work is required The student is required to
pass a final examination, ,overing his graduate pro-

, which Is administered by the student's grad-
uate counittee and TA., be either written or oral
(9) f

$

11 Ph D in Civil Engin;ering with a program in
environmentalsengineering The doctoral degree re-
quires a minimum of six full semesters of acceptable
advanced study (95 hours oftresearch and.. formal
courses above a bachelor's degree). To qualAs for
the preliminar, examination, the student must have
completed all but approximately six hours of the
formal coursework cn his degree prOgram excluding
dissertation research credits. The examination 15
both Jral and written unless otherwise recommended
and approved, Following completion of the welim-
inary examination, the student pursues a disserta-
tion priblem to demonstrate his capabillu for ln-
dependefit research. (9)

11 5 5 in wildlife and Fisheries Sciences with
an option in wilati4e ecology, natural history,
fisheries ecology, aquaculture, teaching ormuseum
science Entering freshman enroll ill a program of

semesters of basic courses At the .beginning'

of ilke, sophomore year, the student selects one of
seven options- The junior and senior years are
oriented toward specialization in the option select-
ed emphasis is on programs which are designed to
train indiViduals in the science of wildlife and :

fishery management and ecology, aquaculture and
mariculture.dfor research in the ecology, systema-
tics, zoogeography and general soience, conservation
of natural resources, biology, and zoology, and for
positions as exhibit specialists. curetors and al-
lied work in museums andinature centells (56)

13 4 Agr. in Fisheries science or Wildlife
Science in this men-thesis degree approximately
L2 of tha,35 repaised credit hours are taken out-
side the student's option. Each candidate 1s re-
quired to obtain practical experience in his chosen
option by fulfilling an internship and is uired

to prepare one or more written report the lm-
ternship experience The reports are expected to
be of a scholarly nature and may carry up to four
hours of credit (5)

14 4 S in Wildlife and Fisheries Science, Stu-

dents who are candidates for an M S degree are re-
quirea to demonstrate competence by satisfactorily
completing a comprehensive examination and a thesis
project Each student Is required to satisfactorily
complete 32 hours of c.ourseworlt, eight of which will
be credited for successfully completing an acceptable
research thesis (12)

15 Fh Difin WilAife and Fisheries Science Stu-

dentssare required to obtain reimarch experience in
the areas of fisheries science er wildlife science
emphasis Though there are no absolute course .re-
quirements, each doctoral candidate is expected to
complete at least 96 semester hours ab8ve a B S.
ID A.) or ,)4 semester hours beyond an M.S. (SI A )

-

To qualify for the preliminary examination, the pru-
dent must complete all but appro.ximateiy six. hours

of. his formal coursework, excluding dissertation
research credits The examination is both Oral and
written unless otherwise resamen.ded or approved. .

Following comPleti00,01 the ffillminary examination,
the.student p/Jrsue, a dissertatiOn problem to demon-
strate his capability for independent research. (3)

i5 S in Food Technology In addition to Food
Technology course., students in the Department of
Animal Science can take Marine Biology of Fishery
courses subject to approval of the,stulgiit'S Grad-
uate combittee The student conducts research on
technorogitai problems of handling, presertatio.-1
and utilization of marine organisms Each student
is required to complete 32 hours of coursework.
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N Ph D in 1,,,od Technology Students majoring
in Food Technology 'in the of Animal, S,i-
ence may take Marine Biol.° and Fisheries course*,
subject to the approval of the student's Graduate
Committee The student conduits research on tech-
nological problems of handling. preservation and
utilization of marine organists,

, . .

ON B S in.Agricultoral Economics The curricula
in agricuitural economics is designed to train grad-
uates for a wide.varOety of jobs In agriculturally-
oriented buSineis tirms and government agencies
Sufficient flexibility is included in the curricula
so that a student.. in consultation wilt his faculty

advisor, tan ctevelop a degree program Which best
fits personal tart* objectives '

Opt ions available In a ricultur 14 ec':nomics are

(1) agribusiness. i.27 fa and ranch management,
(3) food and fiber marketing. (.1 resources eco-
nomics, and (,) total development * The ,curse re-
quirements are the sane during c.c frestflman and .

sophomore rears for all potions Students -av
select an opt1+_n at any tiny, bat mist do so prior
to registering i ,r 0-ein junior rear 4

19 M S in Agricultural 8c000mics The program
of study leading to the degree of Master of Agricul, '
tore In Agric,iturai Eco-,'a Ek, is designed to serve
those who desire graduate professional training
without a ; h orientatin The objective of
the degree is to provide graduate studies for Stu-
dents interested in managerial or service Careers
in agriculture and related busiteZsel Students
electing this option normally do not plan to do
graduate yore bey6d the Masters A'profetslonal
internship and,a written problems paper are re-
ouired The minimum 36 credit hours are from both

'4Agricuiturai bomomits4 es and from other de-
partnents. depending u the progran,of study
Lelectedly the considerable flexibility
in course requirements i permitted to meet special

i interests .

20 W.S in Agricultural &conceit!". The Degree of
Master of Science in Agricultural Economics is de-
signed to provide the student with tmeining in eco-
nomic jheory and application of theory to the agri-
cultural and marine sector of the economy Training
helps students identify the basic nature of problems
and conduct and interpret research. Theu are two
Mester of Science options -- thesis and'I$On,-,thesis.

Each candidate is expected to demonstrate competency
by satisfactorily ,ompleting thesis bleed on orig-
inal research if the thesis option is selected and
s well-documented research paper If the non-thesis
option is 'eke...kr& An oral examination covering
boa the h and coursework is required

21% Ph D. in Agricultural Economics The doctoral
program in Agricultural Economics is designed to
develop competence in advanced economic theory, in
techniques of analysis and in thq application of
both to economic probilems in agriculture These
programs have been designed to take:advantage of the
strengths of the Department of Agricultural Economics
and the supporting disciplines of Lconomics. Statis-
tics. and Wildipe and Fisheries Sciences A pro -

g ram with different emphasis in the supporting areas

is p.41ible with the approval of the Departmental
(.reduate Advisory Committee Each candidate is ex-
petted to demonstrate competency by satisfactorily
completing a comprehensive written examination

' in each,apecieity field of study /leen. t2f, a dis-
sertation demonstrating original ,epenelent schol-

arly,ssfiearch and 1,31, a final orad examination.
o .

15I

22 4 5 in Management with a Marine Resources

Management Specialization, The curriculum consists

of a minimum of 36 semester hours to a maximum of
Si hours..depending upon business-related courses
the student has previously completed, Of this

total, a minimum of :14 hours needs to be in manage-
ment, largely focusing on various aspects of marine
resources management. and a minimum of six hours in
a supporting field Students with no prior back-
ground .in business adninistration subjects may be
required to take up to 27 semester hours of flginda-
tlon coursework in areas such as accounting. busi-
ness analysis. economics, finince, management, and
marketing

ti .

The 4.5 degree also provides the opportunity to
complete a thesis (six semester hours) as well SO
a prnfessional paper (thtee semester' ours). These

activities may be-substituted for cothsevorl

2) 4.8 A with a Marine Resources Management
Specialization. The basic curriculum consists of a
minimum of 36 to a maximum of 6G ureter hours.
depending upon the business-related courses the stu-
dent has previously completed Regardless of back-
groun, all students complete the "professional core'.
which consists of 21 semester hours In the fields of
accounting. business ana)ysis, econoTicS, finance.
management, and marketing. Fifteen semester hours
ark normaliy taken in tne marine resouices manage-,
tent spemialization area A limited num>er of elec-
tivetive ncut rs of coursework may also be taken in other

SKais-----
*

2s .4 P A with supporting area in Marine Resources
Policy and Administration. Through the Department of

Political Science, the College of Liberal Arts offer.
an interdisciplinary, non-thesis program leading to
tne degree of Master of Public AdministratioM under
joint auspices with the College of Business J4Min-
letration and the cooperation of the College qi Engi-
neering This 36-hour program usually include an
additional Six hours of internship, and consist* of
a general administrative core, an analytical cote,
six hours'of electives. and nine to IS hours In a
supporting area, one of which is Marine Resource
Policy and Administration in the Department of0.Sn-
agement The normal core of activity for this sup-
prting area Includes study in Marine Resources Man-
agement. Marine and Coastal Zone Law, and Coastal
Zone Management. and it occurs in the broader con-
text of other requirements for the 4 P.A degr8e.

25 S S. in Ocean Engineering This degree pro-
gram is oriented toward the student who desires. an
engineering degree which will prepare him for de-
signing and cons.cructing structures and other works
in the estuaries,. along the short and offshore.
The program-IS-Structured so thafObasic and applied
enmipeering is combined with courses in all branches.
of oceanography to atquainS the student with the
ocean environment. A large number. of elective
courses are available to permit the student a cer-
tain degyee of specialization The degree is fully

accredited by E.C.P.D

26. M S in Ocean Engineering. Students can spe-
cialize In aria area of ocean engineering after tak-

ing 15 credit hours of required courses it mathe-
matics, hydromechgnis, coastal engineering and
physical oceanography The Master of Science degre
program requires a minimum of full semesters

approved courses and research 132 ester hours).

This requlrceent is ordinarily net b completing at
least i7 hours of coursework and up o five hours

of h A thesis embodying o iginal work is

1i0
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enquired The student is required to paps a final
examinallun which may be written and oral, or .al
and ie-'515,nducted by the student's Advis,ry Commit-
tees.

27 4 E in ocean Engineerin15 . Approximately une
third of the required 35 credit tours A. coursevork
is taken In fields outside of the major field fur
the M E degree A thesis is not required. bat the
work In the major field will include one or tw.
yritten reports fdr which up to four !curs of credit
le permissible With these exceptiolis, requirements
af* the same as those for the Master 4 Science

-degree

24 Ph D. in Cs.ean Engineerind. The students ,an
specialize in _ha or more areas of ocean engineering
and are guided by ter Advisry committee consisting

not fever than four members of the 1-..reduate Fac-

ulty representative A the stsdent's several fields
of study and restearch. The students with baccalau-
reate degrees must spend two ecedemtc years in rest-
dentstudY on the main campus In College Station
Thoee who hold a waster's degree must sperd one
academic year in resident study .1 the main ,.ampus

A miniaisa of 95 credit hours beyond the baccalaurt-
ate degree or credit ours beyond the '.aster's

eedegr is wily required for the degree of Doctor
of Phillosophy A qualifying examination of a pre-
liminary examination (both written and oral) 41.re,

eR required ir,117wing successful completion of the
prellminer, examination, the student pursues a dis-
sertation problem to, demonstrate his capability for
independent research The final examination rev
cover the brad field A. the candidate s training.
but the major n,,rtion °f the time will be devoted
to the dissertati.m and closety allied topic.

29 PhD In EngInceritla The Doctor of Yngineer-
log Prgii:s . has as its ?bjective the eduotloe.
*en and women cc function at the highest lvvilis of
the engineering profession, with emphasis ,n soivirg
problems which arise (n the utilization of torhr,i,gy
to benefit mankind The ,urriculum includes a 54
semester hour ire-prcfessi9n4 rrogram and lbU ernes.-
ter credit hour professional program which Meiotic*
an internship The professional programs are admin-
istered by the depart3ents in the College of Ehgl-
(leering. together withgthe College of Frgineerinp
and the Ghaduate College

AG 4 3 iniceancirehire A minimum of two full
semesters .f eppr,yed courses and lit 'OAF'S-
ter hour's) ate required 1,,pr the Master of Science
degree rrdinaiiiy the student devotes the major
portion of this tfme Cr work in one fistid or two
loselY related fields Other wor& is in supporti.ng

fields tf interest ,..enerailY. not less than one-
third of the chirsework, excludini ch, is
taken in ,ne more fields oureide the major field

5pecializati,m may be undertaken for both the 4 5.
1 and PhD degrees in biAngicel, chemical, geelogi-

cal. meteorological ,nd physical c,,celinography. fn
effort Is made tie maintain a balance between the

hloioRi,al, ihenical. geological, geophysi<al and
phvai+11 *opt', is of teanugraphy both in teaching
and research

It Ph D in A,!:,eangp1u1 In quelify frt the
preLlminery examinati n, the student must have sar-

i 'stied the language requirrMenr and have ,ompleted
all hit approgloateii six hours .4 the, fOrmai (17',urso- '

WrOk nt t. degree pr gram, excluding dissertation
reseer,f, relit. The examination Is bnth oral and
written unless otherwise recommended or approvrd

e

S

Following ,_.,plerlun A tie preliminary examination.
the student i-ursues a dissertation problem to demon-

strate nil a;aSiiit for independent rsacarch.

3: g S inje4phl.slcs Students may obtain a
8 S decree in .eophysics with a marine emphasis by
tacing dirious csanography courses as electives
The pr,eran- includes strung preparation In Geology,
4athematics and Physics as weft as Geophysics
,racaates would be qualified to participate in off-
shove ;e,phYsical exploration programs designed to
search for minerals

33 4 S in Geophysics Students interested fn
marine aspects of Gelhysics would take courses in
moan graphv ard perform research in the r.arine en-

wir mment The 4 5 ,,,rogram requires a thesis which

w-uid related to narirc aspects of Geophysics. such
as geophdsical exploration at sea. measurement and
a^alwsiS ,f marie seismic. magnItic. gravity and
bathrmetric data and its Reologaalsgeophysicai
Interpretation.

34 E.1 LI in +...eophy9i(e. Students with.irterests
in Marire +..aphYsics may elect to complete a Ph,D
program in this subject area. The program is sim-
ilar to the 1 S i.rogram except that the Ph D dis-
sertati n research topic wouli be more substantive
than that treated for the '1 S.

35 4r in Recreation ard Resources Development
with a specialization In marine re reation management
devel psent A minimum 01 4o flours of gradsate
credit beyond the bachelors is required for the pro-
fessi,Amai decree 4.ourework is split between major
and supporting fields Each candidate 19 required
to prepare two professional papers for credit in.
addition to a six -south internship.

35. 4 5 in Recreation and Resources Development
with a specialization In marine recreation manage-
ent,developeent This degree requires the satis-
factory completion of 32 tcurs of coursework, eight
hour* of which will be credited upon completion of
an acceptable thesis, The remaining coursevork max
he split between the Recreation and Parks Department
and stpporting.fieids to meet inalvidual coursevdrk

,needs

A'
37 Ph D in Recreation and Resources Development

ilith a specialization in tarine recreation manage-
mentedeyeiopment Each doctoral candidate must com-
plete a minimum of 5 hours beyond the master's de-
gree Goursework may, be divided between major and
two supporting hells by egteement with graduate
committee To qualify for the prellminarxexamina-

. tion, the tudent must have completed ail but approx-
imately Si,. h:Turit of the formal. coursevork on his

degree re,gram, excluding dissertation research
,reOlts :he examination is both bral and written.
Following the preliminary eximilnatioh. the candidate
pursues a disiertation problem to demNercate his
research capability.

34. 4 A in AntnrtLkeld (nautical archaeology
emphasis) Students who are cendiates for this de-
gree are expected to Palm A gneral background in
the history of seafaring, wooden.hdll construction.
conservation of underwater antiquities. and under-
water excavation techniques. roast decide to spe-

lalize in ld horld or New World shipping knowl-
edge of modern foreign language. 30 hours of
courework. and a thesis are required Opportuni-
ties for field experience 'stet both fr,-* ,niyeraity
Precrl. and-from joint pr,je(14 with .the institute
1.64X4ati ii Ar.haeoloRy 0,i,11 is 'Ciliated with

Texas A7,M kniyersify

12. / "4 1
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19 fleece of Lrban Plannin The Master of Urban
Planning gr ate program as accredited by the Amer-
ican Institut of Certified Planner. provides for
apecialization in coastal zone management. This
specialization follows completion of the student's
26 hours of required core courses. Coastal.zone
management is taught as a special application of
plannipg within the context of the state and federal e
legislation in the field Approximately 16 hours
of additional graduate woe* and a six credit hour
internship are required. The degree program is
typically developed on interdisciplinary basis in
close co.operation with geoivgy. oceanography. busi-
ness management. civil engineering and other The

internship required of all urban and Region Plan-

ning itudenta in the case of a person with t
specialty ordinarily will be solved with a regi nal
Olanning agency in a coastal area or with a state
or federal.agenty administrating coastal zone pro -
grass

(

40. D.F. D in Regional Science The ;motor of
Environmental Design degree in 4eb.ist and Regional
Science is AM academic degree comparable to a Ph D
The student has wide latitude in selecting a spe-
cific research topic which relates to marine or
coastal ztre issues Typically students with this
interest clew tr then departmeot from geography.
marine science*. environmental sciences. it'd other

disciplines concerned with ecological systems in
sensitive coastal areas The student will concen-
trate on a specific topic as for example the utili-
zation of sensitive swear for recreation purposes
by nearby urban population centers without undue
adverse impacts ,upon 'otos/stems important for agri-

culture and fishing or energy resources exploration
A total of 96 credit hours beyond the baccalaureate
are required or 64 hours beyond a master's program
or equivalent The student is required to spend
two zonsecutfve semesters in residence and may pur-
sue other research efforts related to his disserta-
tion away from the* main campus. Acceptabie,graduate
courses taken elsewhere me4 be transferred into this
degree program in accordance with the regulations
of the Graduate'College .

41. M S in Veterinary Microbiology with primary

asp sir on diseases of fish and shellfish The
proitam is available to DOcters of Veterinary Medi-
clneand others with exceptional qualifications
The basic ,urricutum CWICAPICA of at least 24 hours

of coursevork and up to eight hours of h in

the f bacteriology. virology. Wycology or
immunology of aquatic animal' A thesis embodying
original work is required The student is required
to pass a final oral examination administered 6y
his graduate committee f4r

41. Ph.D. in Veterinary Microbiology with primary
emphasis on diseases of fish and shellfish The

program is available to Doct4Ss 6f Veterinary Medi-
cinand others with exceptional qualifications,
The doctoral degree program requires a minimum of
'ix full semesters of acceptable advanced study (96
hours of research and formal courses above a'bache-
,lor'e degree) The student will have completed most
of his formal course...Ink prior to the preliminary
examination. The examination is both written and
oral unless otherwise recommended and approved,
Following completion of the preliminary examination.
the student pursues a dissertation to demonstrate.
his capability for independent research. (1)

it5
al%

The following courses are offered in c6njunctIon
with the above programs

UNDERGFAZIATE COURSES

Ag Lc 325 Principles of Farm and Ranch
Management 3

Ag Ec 310 Introduction to Agricultural
Finance 3

Ag Ec 314 Marketing Agricultural Products 3

a 4g Ec. 350 Economics of Environmental Quality
as Related to Agriculture 3

Ag Pc 415 Economics of Food Distribution 3

Ag e,. .0 Economies of Agriculture Fusin es 3

153

Etivl 113

Blot 114

Biol 123

Biol 124

Biol. 330
Biol. 357

Biol. 408
Biol. 435

Liol 436

Biol 449

8101 441

Biol 459
Biol 466

Biol .481
Biol 482
biol 485

C E. 301

C E 311
C E. 336

C E 338

C E 402

C E. 403

e.E. 406

C.E. 458
C.E. 462

C E 463
C.E 481'

C.L. 485

Introductory biology
Introductory Biology
Introductory Biology Laboratory
Introductory Biology Laboratory

Life Science
Invertebrate Ecology
Biology of the Algae
Advanced Intertebrate Zoology
Animal Parasitology
Marine Biology
Comparative Animal Physiology
Aquatic Biology
Principles of Evaluation
Seminar in biology
Seminar in Biology
Biological Problems

Water and Sewage Treatment
Fluid Dynamics
Fluid Dynamics Laboratory 7
Water Resources Engineering
Water Supply an4 Sewage Practice
Sanitary Design
Sanitation Ind Public Health
Hydraulic Engineering
Hydrodynamics
Hydrology
Seminar
Problems

EntO. 313 Biology of Insects

210 Marine Geography Ile

315 Geography of the Sea

316 Underwater Culture History
320 Geography of the Pacific Basin

Gaol to, physical Geology

Ceol 106 Historical Geology

Geol. 305 Invertebrate Paleontology
Geol. 423 Mftropeleonto1010
Geol. 441 Advanced EngIneerfog Geology

Geog
Geog
Geog
Geog.

3

3

1

3

4

4

4

4

4

4

3

3

1

1-4

3

4

1

2

3

3

3

3

3

3

1

1-3

3
4re

3

3

3

a.

4

-13
4

Geop. 213 Exploration of the Earth and Moon 1

Geop. 214 Introduction to Exploration
Geophysics

Geop 301 /he Dynamic Earth
Geop. 435 'Principles of Geophysical

Exploration
Geop 436 Seismic Wave p5opagation
Geop. 446 Physics of thrEarth
Geop. 450 Geophysical Data Processing
Ceop. 475 Interpretation of GTavity and

Magnetic Mid.
Geop 485 Prdblems

MARA 211 Legal and 'Social Environment
Buslasss

`SARA 363 The Organizing Process
`SAGA 401 Brokerage and Chartering.

1 '79

3

3-3
3-3

'3

3

3

3

5.

4r



_TIARA
MARA
MARA
MARA
MARA.

MARE

MARE

.MARE

MARE
MARS
MARS

402
422
421

460
466

110

)12

-08

-15

.18
420
425

150

Inland Waterways
Personnel Management

Organization behavior
Management Systems and Control*
Management Policy

Introduction to Cell biology
Ichthyology

Field Ichthyology 0
biology of the Algae

'Invertebrate Fisheries

?joineries Population Dynamics
Comparative Physiology
Marine biology
Invertebrate Zoology
Developmental bialogy of Marine

organisms
MARE 481 Seminar In Marine biology
MARS =92 Seminar in Marine biology
MARE 485 Problems in '...frin! biologr

le' MARE 489 Spe,isl Topics in 'terrine 6101,A,

MARE
MARE
MARE
MARE

101 ,Engineering Analysis
105 Frigineering Mechanics
200 basic C%periti-ns
242 tntrodution to wAtir'e LtWt.ritA

MARE 203 Diesel Engine Tectnolog,
MARE 206 Engineering Mechanics II
MARY 207 Electricity and Magnetism
MARE" 209 wecnanics Macerials'
MARE 210 Marine ..onstructIcn Materials
'ARC 216 Kinemati_ Drawing
MARE 100 Intermediate Operations
MARL 101 Heat Teansfer
MARE 303 Mari-e Thermadvnamics
MARE 304 Marine Thermodynamic,
MARE 145 Introduction to Miffitt Nuclear

E^gineering

Mari-e Refrigeration and Air
Conditioning

Electrical CIrcults
Eleotri5211 machinery

Engineering Computation
Advanced Operations
Nuclear Propulsion I
Marine Ste and Ga.. Turbines
Steam Cen ators
marine Elec ronics Tec h-olog.
Nuclear Pro *Jot II
Marine Power 'ant,

Marine Mechanical Design TeChnology
%alp Structures and Stability
Ship Automation%l

Introduction to Marine En gineering

fystems Design
tnglneering Laboratory 1
Engineering Laboratory II
Fundamentals of Radiation Control
Ship.Automation II
Problems

MARL IC6

MARE 147

MARE 348
"ARE 110
MARE .00
MARE 401

MARE .03

MARE 405
"ARE 407

MARE 409

.ARE .10

MARE 411

MARE .12

MARE. .1.

"ARE .15

MARE .16

MARE 411

MARE -18

MARE 42D
MARY =85

MARS 110

MARS 320

MARS 440

MARS 481

MARS 415

MARS 489

MART 101

MART 102

.MAXT 304

MART 321

MART 402

a.

field "ethvda of Marine Science
Coastal Zone Environments
Marine biology
5cmlnar
Pr Moms
Selected Topics

Ocean Transporrati-nI
marine Cargo Operatl,,ns I

Ocean Tranarortation II
maritime Law I

ocean III

at

J

3 MART =06 marine Cargo Operations II 3

3 MA K: 416 Port Operatinte. Adminlittation
and Economics

MART 421 Maritime LAW II
3 MART 481 Seminar 1

400-- MART. 485 Problem, 1-4
4 MART .99 Special TopieU in Marine

Tradsportation I-)
MASE 100 Introduction to Maritime Svstema

Engineering 3'
3 MASE 375 Science of Fluids 3

MASE 411 Advanced.ilydrodynanics I 3

MAST /012 Adtlfeli llsdrodynaMics II 3

MASI. 485 Probleta in wAritiVe Systems 1-4

MAST.. .89 Special Tortola in Maritime System,
Engineering 1-4

Yet. 241 introduction to heather and Climate
1-6 wet,

wet

wet

e01 Atmospheric Science 3

302 weather Report* and Forecstink 3

305 General Meteorology
'et.

wet
324 Physical and Regional Climatology 1

455 Atmospheric Physical Processes
'et
wet.

463 A1f Pollution Meteorology
467 Matire meteorology 3

'et ..85 Problem, 1,71

3

A:T 103 Maritime Orientation and Lifesaving 3

Panic COmMurdtations. Navigation.
3 and Seamanship 4

NAUT 201 Naval Architectuge I 4

1 5.AUT 202 Naval Architecture II
NAL'T 203 Sr,amanship I

3

-r
.4,UT

\ALT
204 Terrestrial Navigation 3

100 Intermediate Communication,.
3 Navigation. and Seamanship 4

NAL: 1.01 Seamanship II 3

NALT 302 Seamanship III 2
NAL1 301 Celestial Navtgation 3

3 NCI 104 Electronic Nailgation
%ALT 400 Advanced Cce=unicstions,

N.vigation. and Seamanship
3 401 Seamanship IV 3

NAL1'. 404 The Navigator 3

3 110 introduction to t.aval Science 1

3 54.7S 112 Naval Ship Systems I 3

4 NANS 210 Naval Ship Systems II 3

3 NAS 212 Sea Power and Matitine Affairs 1
3 NAVS 315 Navigation 3

3 318 Naval Operations Analysis 3
3 411 Principles of Naval Organization
4 and Management 3

414 the Senior Naval Officer 1

3 NAI.S ,f.85 Problems 1 -4

1

ng 100 Dynamics of V.i'ves snd Structure, 3

OE 400 basic Coastal engineering
4 OE 401 weasUrements in the Ocean 4

1-4 OF 402 Principles of Naval Ochitecture 3

OF 441 Elquary Engineering
3 OE 407 Design of Ocean Engineering
3 'Facilities 4

OE 409 Introductioil to Life Support and
1 Diving Technology 2

1.6 OE 4814Serinar 1

1-4 OF '485 Advanced Problerea in Ocean

Engineering 1-6
4 OF 489 Spelial Topics In Ocean Engineering 3

4 -

Don. 205 Introduction to Ocean Studies 1

Q 3 Ocn
orn

401 Introduction to Oceanography .1
410 Introduction to Physical

Occanogrtphy 3
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NN,

O en. 420 Introducelon to Biological
ekeanogtaphy

osn 430 "Vat-41On to Geological
eanography

O en 440 Introduc ion to Chrmi,.al Oceanograph% 2

24

RP 301

R P. 316

R.P 375

R.P. 460

MI
Ki

V.M1.

'aatdoor Recre ation

Wilderness Recreation management
Conservation A. Reso urces

Development of Recreation Re.ources

406 Aquatic Animal Microbiol qv
S97 viruses of Laborttory. Marine trd

Ex41- Animals
594 Iniroduction to Diseases -1 FL At

3'

3

3

,

3

F S 30. conotervatOn and Marlgemen A Fiyhen 3
F S 311* 1,-hthyology

W F 5 312 field 1,henN,log/
F S Fisheries curve'

14,p S .03 Animal Ecol gy . 3

F tec'nl;ues
d F S .10 ronservttl.n and Managemen ! Fishes

w.F S .1. Linnnl,,g; 3

W F $ .15 Inv.riebrate Fis'eri.,

Wats 417 ,f 3

W7r$ -14 flshert.s n 2-Ln. 3

W.F.5 .23 Aqua,altire

F S r

F S 1.,55 Jiidl lfr P015,..n, 1 -3

W F .49 ,pee 111 71pirl

GRAD At ri R.Sts
S

go

a
C E 509 Simulation of Water Resctarces Sy*-

P terns of ',utteri_al Jtndlyeis
610 loclustrligl Waste,

611 Design of Portable. and 'Industrial

64ter Systems
Ry4r6loga

a

Hydraulic tngiceerIng
H,draulics of open Channels
Pipeline Construction
Later Resource's Development
h.drYmechanics

C F

C E

C

C

C E.

C F
C F

C E

C

C F

C E

C F

C F

C E

C E

C E

627

626

629
637

664

676

674
510

Ali
AA5

.640-

Ad7

688

591

3

3

3

3

3

2

3

3

Theory of fluid Mechanics Models , 3

Civil Engineering Computer Systems 3

Seminar' 1

Pr bless '16
offshore and foactal Strictures 3

marine Fourdatl.n Engineering
Marine Dredging 3

R.setrch 1

E ,n 6:1 ke,f.ral C. tqr,... 1

cnt:.

Ert

Ert.,

615 Ar,natic Fnt,noln.v

04 Iny.vebrtt. gathr,lo:,

619 Ins., t tori, 1rw

Pin 67' 7,1arni-"g. 7r,o.tr7m1-4,

FS- ,.)5 Cheni,tr. 0, Fdg

Es7 6'61 Microbi.lco of F,od.
FST '>)4 Preservation and Processing

C. g FIn re-graphy of .accr Tran,prt

61: Pastern Seaftrin2
619 Man's Impact on Ric Emvironment

621 van and '.aturc
626 River Basin Development

627 Coastal *-eomr,rph.olsog.,

641 Exploration and Discover./
642 Exploration andlpiscrner,. II

rev
Ag fr 'II PrAlction Fr,- tr.! 3 r,cg

Ag Ec 617 Market Development Rese'arch "'fear 3 reog

AR EC 630 Financial Planning. of the Farm Fir'. 3 Ceog

Ag. Er 634 Eronomics of Agri,ulturtl Prodae-ti,n 3 Ceog

Ag Ec

Anth'

655 Agrk,41tAral rarseiLre ()I...rations 3

61, Preclasslcal Selftming

reGg,

Anthv 613 Classictl Seafaring 3 real

Anth 614 medieval Seafaring (not /et offictall 3 Geol

Aran 615 Kistor.+ of Loden Ship construction 3 Gen!

Anth. 616 Research )6d Reconstructio-1 of \hips 3 Geol

Anth 649 S;e tat T,pi a In Mistorial Goal

ArghaealogY Geol.

Anth 689 Spe,lal Topics in Antiqiities
Conservation 1-4 reop

Biol. 66A Phycology

Geop,

Geop

Biol 609 Invertebrate PathAogy Ceop

Biol 612 6inlogv of fotuarime organisms 3

Riot

biof

613 Sensory Phisiol,,gv of Fish Behavior 3

627 Helmint1;olrc
Ceop

"Biel 630 Pr4ozoology 4 I Geop

Biol. 6)7 Marine Botany Ceop.

Biol '51 Mycologi

Biel 653 Toogeograph% 3 Ceop

B101 660 Aquatic Erologr coop

blot 662 Alologv of the Mealusca 4 Ceop

663 Biology of the CrustAtoss 4 Ceop

Biol 665 Biology of Invertebrates Geop.

Mel. 666 Aerospace-Hydrospace Physiology .3

Blot 667 Ehvgiologv Bf Heist- Parasite Systems Mgmt '

Blot 668 Ainlogyof Animal Sembloses Mgmt

Blot 681 Seminar Mgmt

Biol. 645 Problms 1 -6 Miglt

Biol 691 'Research Mgmt
Mgmt.

C F. 603 Stream Ouality 3

C.E 605. Experimental Analisas In r6vir,11-

mental Engineering 3

of

oF

Cl . 606 Design 4 Lave Water treateent OF

°It.vatms Of

155

614;

622

650

662
641

645

691

,Sectentation
StratigraP'W°
PaleoecoAogy
Sedimentation
Seminar -

Pr^blems

Research

4

3

3

3

3

3

3

3

3

3

3

3

1

1-6

1

6q4 ':trine Geoph%sics 4

606 kinematic Aspects of Plate Tectonics 2

611 Geomechanlcs 3

614 continuum mechanics
Materials 3

637 El-ectromagnetic Wave Propagation

in Earth Materials'

651 Theoretical Seismology 3

653 Analysis of GraVitv and Magnetic
Fields

657 Planetary Interiors 3

6K4 Principles of Geodvnamirs 4

641 Seminar 1

645 Problems 1-4

691 Research 1

of Geologic

615 Invtronmental LAW
661 marine Re.ources Management
662 rine and Coastal Zone Law

664 kastal Zone Management '

684 professional Internship
685 Management Problems

630 Dynamics of Ocean vehicle'

675 (-049t41 Engineering 1
676 l oran Engineering
677 Coastal Engineering II

t174

3

3

3

1-6

1-4

3

3



OE '681

OE 682

OE 683
OE 685

OE 686
OE 687

OE 688

Oen 600
Oen. 602

Ocn ' 604

Oct, 605
4 Oen 606

Ocn 607

Oct. 608
Oen 609
Ocn 611

Ocn 612

Ocn1 614

Oen. 615
Ocn 617

Ocn 620
Ocn. 621

Oct. 622

Ocn 623
Ocn 624

Oen 625
Ocn 626
Ocn. 627

Ocn. 628
Ocn 629
Ocn 630
Oen. 631

Ocn 633
Oen 634
Oen. 635
pen. 636
Oen 637
Ocn 638
Oct 639
Oen 640

Ocn 641

Otis 642

Ocn. 643
Ocn 644

Ocn 645
Ocn. 646
Ocn 647

Oen 651
Oen, 652

Oen, 653
Oen 665

Oct 666
Ocn 681

Oen, 685
Ocn 5R9
Oen "691

Pol.S 632

Seminar

Coastal Sediment Process%
Estuiry Hydrodynamics
Problems
Offshore and Coastal Structures
Marine Formation Engineering
Marine Dredging

1

1

3

3

1-6

Survey of Oceanography
Ocean R h and Operational

Techniques

ifolog4cal Oceanography Cruise
Chemthl Oceanography Cruise
Geological Oceanography Cruise
Physical Oceanography Cruise
Physical Oceanography
Physical Oceanography
Theoretical Physical Oceanography
Elements of Ocean Wave Theory

Dynamics of the Ocean and Atmosphere
Long Waves and Tides
Theories of Ocean Circulation
Biological Oceanography
Open-Ocean Physiological Ecology
Analysis of tenthic Communities
Marite Zooplankton
Marine PhytoplanktOn
Deep-Sea Pelagic and Denersal Fishes
Organic Cycles of the Sea
Ecology of the Continental Shelf
BioIo Coral Reefs
Field t es on Atlantic Coral Reefs
Geologic: eanography
Geological ermography
Carbonate Sediments I
Carbonate Sediments II
Techniques in Geological Oceanography
Marine Elostratigraphy I
Marine Biostratigraphy II
Simulation Techniques
Lithophycology

Chemical Oceanography
Chemical Oceanography

'Marine Chlimistry of theevutrient
Elements 1

Geochemistry of the Ocean
Isotope Geochemistry
Marine Organic Geochemistry

quantitative Marine Biochemistry
Chemical Contamination of Marine

Environment
Moceorological,Ocermographr
Ocean Boundary Layer Problems
Synaptic .Physical Oceanography
Invertebrate Biochemistry and

Bfochrrical Ecology -

Principles of Geodynsmica . 4

Seminar

Problems
Special Topics in Ocermograilky

Research

3

3

3

3

2

2

2

2

4

3

3

3

3

4

3

3

3'

3

3

3

3

3

3

3

2

3

3

3

3

3

4

3

3

3

3

3

3

3

3

3

3

3

1-4

3.
1

intern:6 lorull Law 3

R P 650 Recreation Resource Development
R P 660' Environmental Impict-Analysis for

R P.
P 666 Recreation Management/DrveAurent

ih Coastal Zone

3

3 -1

3-0

V H, 610 Di f Marine invertebrates 4

V.H 661 Di f Fish 4

w,r S 604 wildlife and Fisheries System.,
Analysis 3

W.F.S.\405 systrmatiOehth,Magy 3

F S 60t
F.S: 61t

W.F S iZ
W,F.S 613
W.F S '644.
W.F.S, 615
W .F S 616
W.F S. 618t
W.F S 6241

W F '5 681

W F.S. 684
W F S 685
W.F.S 689
W F.S. 691

S

wildlife Research Methods
Estuarine Ecology
Marine Ichthyology

Shore and Estuarine Fishes
Biological Limnology
Mariculture
Physiological Ecology of Vertebrates
Dynamics of Fish Populations
Analytical Procedures in Fisheries
Seminar

Professional Internship
Problems
Special Topics
Research

3

4

3

4

4

4

3

1

The instructional staff Cor the courses listed 0
above consists of the following

AGRICrLTURAL ECONOMICS

Griffin. wade. L Ph D., Associate Professor
Nichols, John P Pk, D., Associate Professor

ANIMA. SCIENCE

Finns, G Ph D Assistantirofessor
Vandetzant. Carl. Ph.D Professor

ARCHITECTLRE AND ENVIRONMENTAL DESIGN

Roeseler, W.G., Ph D., Professor

BIOLOGY

,aser,
Cox. Elenor R . Ph D., Associate Professor
Dronen, Norman, Ph.D., Assistant Professor
Fife, William P , Ph D., Professor
Neff, Jerry H,. Ph D.. Associate Professor
Owens, David W., Ph.D., Assistant Professor
Sweet, Merrill K , Ph.D Associate Professor,
Taber, Willard A' Pb.D, Professor

CHEMISTRY

Glam, C S Ph.D.. Professor

CIVIL ENGINEERING ,

Allison, Richard C Ph.D , Assistant Professor
Ball, John E Ph D.. Assistant Profeisor
Basco, David R Ph.D , P.E., Assistant ProfessOr
Burnett, Heill C Ph D.. Engineering Research

Associate
Coyle, Harry Ph.D.. Associate Profs,ssor
Dunlap. Wayne A Ph.D., Associate Professor
Flipse, John E.. M S., P.E., Professpr
Haan, Roy U. Ph.D... Professor
Herbich. John B.. Ph.D.. P.E., Professor '

Hughes, 3 Martin, 4.S Assistant Professor
James. Wesley P Ph.D , Assistant Professor
Lowery. L L., Ph D., Associate Professor
McCoy. Patrick I , Ph D Associate ProCessdr
Niedswecki John M., Ph.D.. P.E., Assistant

Professor
Schiller. Robert E., Ph.D., Associate Professor
Sparr. Ted 4,. Ph.D., Assistant Professor
Su, Joe S.C.. Ph.D.. Assistant Professor
Wolf. Harold V Ph.D.. Professor



ENTOMOLOGY

?Lapp. Frederick W., Ph D i'rofeshor

Schaffner, Joseph C., Ph.D., Professor
Summers.. Max D., Ph.D Professor

CF.00RAPI4Y
ti

Carter, George F
Cook. Earl, Ph D

scincices

Doran. Edwin B.,

Klaiber, Clarissa

,Ph.D , Professor
..Professor apd Dean of Ceo

Ph D , Professor
I , Ph.D., Associate Professor

GEOLOGY

Ahr, Wayne M PHi.D , Associite Professor :
\N. Mathewson. Christopher C., Ph D., Associate

Professor
Scott. Robert E , Ph D Associate Professor
Tieh. Thomas Ph 0 , Associate Professor

GEOPHYSICS

Carlson. k L , Ph 0 Assistallt Professor

Fahlquist. D.A., Ph D., Professor
Cangi, A r.. Ph D , Professor
Hflde, T W.C., D Sc , Associate Professor
Jones. G.M., Ph D Assistant Professor
Spencer. T W Ph D., Professor
Vnterberger, R,R., Ph. D . Professor

MANAGFMEN7

Hellrfegel, Don, Ph.D , Professor
King, Lauriston R , Ph D.. Assistant Professor
Seymour, John L J.D LL M Assistant Professor

MARINE BIOLOGY (Gslveston)

Aldrich, David V , Ph.D , Professor

Alexander. Steve, Ph D.. Lecturer
Harper. Donald E , Ph D... Assistant Professor

s Kant. James E., Ph D , AssistaNt Professor
Landry, Andre H ..Ph.D Assistant Professor
Mangum. Dorothea C , Ph D.. Associate Professor
Park. Edward 7 , Ph.D , Associate Professor
Ray, Sammay M.. Ph D. Professor
Schwarz. J6'hn R Ph D., Assistant Professor and

1
Assistant Dean for Academic Affairs

Webb. James. Ph.D Lecturer

Wilson. William B., Ph D Professor

MARINE ENGINEERING (Galveston)

Johnson, Bruce. B N.A Lecturfr
Kuhns. Robert L , M.$ , Assistant Professor

Moore. John A., B.S.. Le!cturer
Nelson. James K., Jr.. M.S.. Lecturer

lstom. Durward O., H S , Lecturer

rmollan. Francis C.. M.S., Associate Professor
14 gins. Edwin C., Ph DA, Assistant Professor

and Head

MARINE SCIENCE (Galveston) ,

Amsbury, David. Ph.D., eecturer
Coleman. Charles, B.S.. Lab Instructor

Estes, Ernest L. Ph...D.. Associate Professor

and Head
Griffin. Lawrence L., Ph D . Assistsnt Pr6fessor
Harris, David L , ?CA . Lecturer
Hughes, Thomas, B S., Lab Instructor
Klein, Douglas, Ph.D., Assistant Professor
Mickey, Charles D., Ph.Dt Associate Professor
Moore, Sylvia. EIS.. Lab 'instructor
Moorow, Cindy L., E 5., Lab Instructor
O'Brien William P , Ph D., Visittng Assistant

Professoi
Lecturer

Schery, Aephen,D , Ph D,, Assistant Professor

(on leave)
Schlemmer. Frederick C., 12, Ph D., Assistant

Professor and AssistInt to the President

Ritz, William A , Ph.D Assistant Professor
Smith, Mary M , Lecturer .

whittesore, Kennkth C., B.A , Lecturer..

MARITIME SYSTEMS ENGINEERING (Galveston)

Bullock, Richard L , M S Lecturer

Garcia, Salvadore R , 4 Ed Assistant Professor

Hatley, James D , D.Ed , Associate Professor'

cClenan. C Michael, 4 S., Licturer

Nash. James '4 Ph D., Associate Professor
Nelson, James, 4 S., Lecturer

Poth, Louis.'M S , Lecturer .

MARINE TRANSPORTAT10.i: (Galveston)

Armstrong. Robert:B.S., Lecturer
Beyer: Douala P., B.S Lecturer

Eunce, Robert E., B.A.. Lecturer
Davis, Howard W Ph D., Astociate Professor

Gant, Virgil, M.B.A., Assistant Professor
Haynes, Kenneth C RADM, H A., Professor and

Superintendent of the Texas Maritime Academy
Hickman. Kyrm L B.S., Lecturer
Hildreth, William W., Ph D , Lecturer
McMullen. William T., H B.A., Associate Professor
McNulty. James F., M.H.A., Assistant Professor

and Hesd

MARKETUCC

Gillespie, Samuel M., Ph.D., Associate Professor

NIAUT1CAL ARCHEOLOGY

Bess. George F., Ph D Professor
Hamilton, D.L., Ph D , Assistant Prtifessor

Steffy. J. Rickard. Lecturer
Van boorninck.J;edrick H., Ph D.. Associate

Professor`.'

NIAVAL SCIENCE (Galveston)

' Brewer. Fred H Gunners Mate, Instructor. ''''

Honey. Ronald 47) LT., V.S., Associate Profe)soi

and Hesd
Kiehl, Thomas H., LT., B A., Assistant Professot
Smith, Howard. LT., S.A.. Assistant Professor
Whitlow, Jimmy L., Chief Machinist Mete:''

Instructor

11

ft I



METEOROLOGY'

Brundidge, K4C., Ph D , Professor and Head
Das, Phanindramohon, Ph D.. Associate Professor
Driscoll, D.4 , Ph D., Assistant Professor

Franceschini. J.A., Ph.D., Professor
Griffiths.JA.MS, Professor
Runnels, R.0 , Ph D , Assistant Professor

OCEAN ENGINEERI.C.

Saito, David R , Ph 0 P E., Associate Professor
Flip's, John C., M.S , P.E., Professor
Hsibich: John B., Ph D , Professor
James, Wesley P , Ph D , P E , Assistant

Professor
Lou, Jack Y.K.,111s.D , P E , Assistant Professor
hiedswecki, John M., Ph.D . Assistant Professor
Schiller, Robert E . Ph.p . AssoCiate Professor
Su. Joe T.0 , Ph.D.. Assistant Professor

OCEANOGRAPHY cc
Berner, Leo, Jr , Ph D . Professor and Associate

Dean of Graduate College
Biggs, Dougals C , Ph D., Assistant Professor
bright, Thomas J , Ph D., Associate Professor
Brooks, David%A , Ph.D , Assistant Professor
Bryant, William R., Ph D , Professor
Cochrane, John D , 4 S , Associate Professor
Darnell, Retneat M., Professor
EI-Sayed, Sayed Z., Ph.D.. Professor
Fahlquist. Davis A , Ph.D... Professor (Joint

appointment with Geophysics)
Gartner, Stefan, Jr , Ph D ,Associste Professor
Geyer, RichsreA , Ph D., Professor .

...iam, Choo-Seng,sPh D., Professor (Joint appqnt-
sent with Chemistry)

Hilde, Thomas W C., D Sc Associate Pr.'(essor

(Joint appointment with Geophysics)
Ichlye,,Taksshi, D Sc., Professor
'Jeffrey, Lela m. Ph D , Associate Professor
MtGrall, Davie 'j , Ph 0 , Assistant, Professor
Nowlin, Worth D , Jr , Ph D , Lecturer
Pequegnet. Linda H , Ph.D., Lecturer,
Pequegnat, Willis.E , Ph,D , ssistant Professor
Powell, Eric 4 , Ph D , Assi ant ProfessorePresley, Bobby Joe, Pi..D.', A o.iate Professor
Reid, Robert 0 . H S , Distinguished, Professor

1Retak, Richard A., Ph D., Professor
Schink, David R , Ph D , Professor
Scott, Martha R , Ph 0 , Assistant Professor
Sharman, George F , Ph 0 , Asistant PPefesisor
Spence, Thomas W . Ph D., Assistant Professor
Treadweil, TA., M S , Associate Professor
Vastano, Andrew C., Ph 0 :Associate Professor
Wormuth, John H . Ph D . Associate Professor

RECREATIO4 AND PARKS

446sek, Nell Jr

Ditton, Robert S ,

Gunn, Clare A , Ph
Kamp. Dan b , Ph D
Reed, David, Ph.D
Van Doren, Carlton

, Ph.D , Professor

Ph D , Associate Professor
6 Professor
Associate\Professor
Associate Professor

S., Ph D , Professor

VETERMARY*MICROBIOLOCN AND PARASITOLOGY

Lewis, Donald H., Ph D , Assistant Professor
McConnell, D.V '!..,Professor

WILDLIFE AND FISHERI;S_ SCIFSCEe

Brick, Robert'U , Ph D.1soistSnt Professor
Chittenden, Mark, Ph.D , Associate Professor
Clark, ' Willlam J Ph 0 , Associate Professor
Grant, William t., rn D Assistant Professor
Hendricks, Fred S., Ph D,. Assistant Professor
Klusmann, Wallace G., Ph D., Professor and Head'
McFachran, John 0 , Ph D , Associate Professor ,

4e111, William H., Ph.D., Associate Professor 41

%oble, Richard, Ph.D., Associate Professor
Stickney, Robert R., Ph.D., Associate Pro/1103os
Straws. R' Kirk, Ph.D., ProfessOi

elm

To obtain further information, address inquiriek
to

Registiar ,
Texas AS4 University
College Station, Texas 77643

TEXAS CHRISTIAN U%1VERSITY.
Fort Worth, Texas 76129

Several large laboratories have been designated
for marine-oriented research and include four large
seawater systems. Facilities are well equipped for
systematic ecological. chemical and physiological
'marine Studies of rivers,,estuaries and
shallow-w e airr marine habitats a emphasized, The
University a o has made arrangements for field
researcz Swan Island in the Caribbean

M S degrees ate available in biology, environ-
mental-science and geology with emphasis on marine
problems.

4 S in Environmental Science. This program is
an interdisciplinary one between the Departments of
Biology ana CeoloPy. All students must complete
four graduate core courses. Nine hours of electives
may hosew from biology, geologx,or approved by
the envi ori=ental sciences committee. Three hours
of semin and six hours of thesis must also be com-
pleted RegardleSs of prior major discipline. the .

student should have a minimum of.orie year each of
blortgy and chemistry and and course in physical
geology Studentl who do not have credit must com-
plete at least one n calculus and one inf

mstippolitan and tegio planning prior to comple-
couir

OW( the degree

The following courses are
with the above programs

DEPART4F41_0F B1OLOCY

3104

3203

3323
, 5713

1423

151 "4 "9

offered in conjunction

Invertebrate Zoology
Fcology
Introduction to Marine Science
Marine Ecology
Aquatic Biology

3

3

3

3



5903 Tropical Biology 3

5214 Algal Bcolog, 3

6503 Fishery Biology 3

6513 Field Techniques in EnvironmentalZ!gy 3

7900/Thesis Research 6

.

DEPARTMENT OF GEOLGC1

3111 Invertebrate Paleontology 3

.5243 Geochemistry of %atural Waters 3

5313 4icropaleontology 3

5393 Environmental Geology 3

5513 Sedimentation 3

5523 Marine Ge ogy 3

5703 Remote nting 3

6213 Instr. ental Analysis 3

?6323 Princl is of PairoeToioxy 3

the instru4tional staff for the ,curses elated
above consists of the following

DPPART.S..T OF BIOLTJGY sr

gritton, lJseph L Ph U , Associate Prcf.ssor

Conch, hrnest F , Ph D Associate Professor

Drerrer, Rai. Ph D . Assistant Professor
Ferguson, Gary, Vh D., Associate Professor
Kroh, Glenn, ph D Assistant Professor
KcCracKen, Michael D., Ph D Associate Professor

Newland. L.o Ph D., Associate Professor

DEPARTMEsT OF GEOLOGY

Bonem, Rena Mae, Rh.D . Assistant Professor

Dreyer. Jo Ph D , Assistant Professor
Fhlmann. rthur I.. PhD.,. Professor
Morgan, en, Ph.D.. Assistant Professor

OM,

To obtain further information, address inquiries
CO

Dr Joe Britton
Department of Biology
Texas Christian University
Fart Worth, Texas 76129

0.1
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TLFTS UNIVERSITY
Fi.ECCHER SCls OL 07 LAW ASD DIPLOMACY

Medford. saschUsetto 02155

PROGRAM IN INTERNATIONAL MARINE AFFAIRS

ThE Fletcher School of Law and Diplomacy offers
limitid instruction In international marine affairs
as 4 component oC its generalist graduate curr;p140
in international affairs. The program is offered in

cooperation with Woodepole eantgraphic 191titu-
tion, which makes available berlir of its faculty

and its issearch factrItie for the use of Pletcher

1

stki'denia.with particular interkst In marine affairs

A number of Fletcher students have pursued advanced
graduate atudy at Woods Hole in the marine policy

field.

The Fletcher School offers no.:degree specifically
In marine policy. Tile School offers tbe degrees of
Master Of Arts, Master of Arts in Law and Diplomacy,
and Doctor of Philosophy in International Affairs.
Studies in marine policy may cpaprise a part of the
requirements for each degree for those students with
a particular Interest In the field. An estimated
50 students per fjear islce courses having compopents

dealing"wiLh marine policy and participate In re-

lated aCeivities.

1 The requirements for the degree of Koster of Arts,'
which is nasally restricted to mid-career profes-
Olonals, are completion of eigh semester courses,
demonstration of written and oral proficiency in a
foreign language and passage of a comprehensive oral

examination.

The requirements for, the degree of 'Master of Arts
in Lay and Diplomacy are the completion of 16 semes-
ter courses, satisfactory presentation of a substan-
tial research paper...demonstration of written and
oral competence in a foreign language and passage

of a comprehensive oral examination

No undergraduate courses are offered

The 'following courses are either offered in con-

--lunctiotl with the program. or contain...wine-related

content

Irw 200-201

, 205

w 207

Akiv.210

Law 211

Diplomacy 207

Economics 243

Politics 211

Introduction to /nternaCionai 1.431 1 .

Seminar on Law of the Si V 3..

Seminar oft Enxironmental. Problems
and International Law 3

international Organization 3

Contepporary Problems of the
.United Nations and Regional
Organizations 3

Science. Technology and American
Foreign Policy 3

Resources, World Trade and
Development 3

Saminar on the Foreign Policy
vv 4plicationa of Scarce

Resources 3

The instructional. staff for the courses Mad
el. above consists of the followl

159

INTERNATIONAL LAW '

Gross, Leo. Professor
Irvin, Psul..J.D.. Visitin. Assistant Professor
Rubin, Alfred P.. J.D., H itt., Professor

.

DIPLOMACY

Pfaltagraff, Robert L., Ph.D., Associate Vrofeisor

ECONOMICS

West. Robert L., Ph P.. Professor

4};

1

S

Jk



*POLITICS

tri4P. Geoffr Ph D Associap-Professor

. .

r

To obtain further Coformarlon, address inquiries
to

13 . - Y..
Mr. Jeffrey A. sheetlan

. Assistant tv.the Dean 4

The Flet9eer School of Law aid Diplomacy
Tufts University
Medford. Massachusetts 02155

(617) 628:5000
.

*/

*it .
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L'Nlib STATES COAS GUARD ACADEMY
New Lotion, Connect t 06320

The I SR Comet Guard Academy is the federal ser-
vice academy for the. ducation and training of Cpast
Guard Officers. The entire curricreium is deserted 7
around the sea and marine maritime affairs. Of par-
ticular Anterest are programs in marine science.
merge engineering and ocean engineerieg.

Marine science courses are offered under the,De+
partment,of Physical and Ocean Sci'Aces. Special
lacliities include iefrigdfated aquarium", and a

, series of culture Conks for marine organisms. es-
tuarine models, a weather satellite phOtd reeeiver
and a cospletely equipped fleet of small craft for.
Oteandgraphic studies Long Island Sound and ad-
jacent waters, An IBWOO620%.4nd a GE 225 computer
are used ih moat ocean sciencl ea-Arses end research'
projects Summer prcgrams utilize the large vessel;
of the Coast Guard for high seas and Freer expedl-

.
[Ions.

Thcourses at [tie Academy lead to a Bachelor of
'Science degree. 4iItW designation of the.major Study
area, For..Marine scienee, the course offerings ate, 9

designed tb givethe student taste of deep sea 7,

intivinegraphy aaddialogy as well as an appreefatfon
fot the coastal environment and its problems, 2tu -

dents who select a.yarine science area as,a study
, option coriplete a basic, pre -sc iemce/enginferine

011, background program01rich consists of five s sters
of moth, three *waters of physics. threele* . Stec's'

etch of naatftal science and marl re. tsp. semes -

tefwii chemistry and one semestertalkof mechanics.
. *le teal science and basic Aval archiCecture. In

addition there is the program of required steep- e'

ography.corrses described belc.. Thirteen degrees
inSerime pence. three in ocean9engineering and

' 11 In meene engineering were awarded Sin 1975. '
.

.. ,

Mkrine Science courses offefed'by tHerDepaetment
of Payette' and pecan Sciences include

,

t
t

Introduction to Marine Biology/Marine I
G,plogY 4

Physical Oceanpgraphy

5218

5321
5326 Meteorology A
4)03 Payee and Wind Currents 3.5

Ly

1
5418

5420
Pollution Ecology
Biological Oceanography 4

5422 Chemical Oceanography 4

5424 Marine Fisheries 4

,5428 Coastal Processes 4

These courses are also required for the Olean
' Engineering major

Ocean Engineering and Marine Engineering pro-
grams sre offered by the Department of Engineering,
Both curricula are accredited by the Engineering
Council for Professional Development.

1. Common Requirements: sy
. 4'44

,.a) Substitute two semesters in electrical.
science

b) SubstituteZip.Design I for basic Naval
Architecture

c) Marine Science courses, noted ce:Ise,bove,
required For Ocean Engineeringtonly

2 Major Requitements for Ocean Engineering
include

+1'212 Statesand Strength of Materials ' 4

+113, Dynamics 3

+1321 Engineering Thermodynamics 3

+1334 Material Science 3.5
1325 Ocean Wave Mechanics OP 3-

+1315 Ocean EngineeringFluid Dynamics 3

+1471 OriOan Engineering Design II 4.5
41499 Ship Design III (Frepuision) 4.5

+Also an area elective from courses savielabig. .

3..The Marine Engineering program, in addition
to courses marked (+) above, includes.

1431 Heat Transfer 3.

1495 Engineering Design and Analysis 4.5

. The InstructionaS fox' the courses iiited
ehovioconsists of t owing.

MAS1ME SC1PMCE .\\ I

Lawson'e., Lt., U SCC, B.S.. Instrutter
Costello. Hush J.JMALS, Aisbciate Professor
Gehring. Howard L. LCDR, USCG, M.S., Assistant

Protessor

Kollmirir, Ronald C., at. USCG. Ph.D.,6Read."
°cgs:, Science Seetiln,,,Asyociate Professor

licCtil, David A.. Ph?D., koTessor "-

Rosebrook. Alan D., LCDR.10SCC, M.S. Assistant
Professor ''

Tolderiund, Douglas S. Ph D., Associate Professor
: r

ENC1VEER1MG
'

Artecohi, Angelo, V LCDR, USG(.. M.S., Assistant
Professor

Becker, Wayne W.. (,CDR, USCC0M.S.E., Assistant
,Professor

. Boggs,Robert G. Ph.D., Profess*
Duncan. Robert S., Jt., Lt., USCG. M.S.E. In-

strutter

Fteese, David H.. Sr., CDR, .USCC M.S.R.E..
Associate Professor ,

4 Gathy..Bruce4P., Ph.D., Professor
Hengenbsyger William T. M.S.? P.E. Asioelate

Proftsor
ar .

I

. '



Lutkus. Anthony J It , LSCG, M S F., instruc tor

Mahler: Joseph, Ph D Asisociaty Professor
MCK.aughan, Michael ,P Lt USCG, 8 SEE ,

instructor
Miller, Robert Ph 1) , Aaso isle Professor
Itopand, Albert , 1CDR, CSCG Ph D , Assistant
' Professor

Sanial..James A UDR. LOCI., M S h Assist

Prufessor
Silip211)0,. litais LM,c, ..3v

tent Pr,fes!lor

Skinner, truce C CDP, 'SCE. Nev F Associate
Professor'

Stramandi, Ni5h-.11s, Lt , LSO,. M C E
Instructor

Thumps_n. R , (aptain, 5zy E .

Department Veld, Professor

ez P . ' SF(,. Ph Ass, 1 Ate

Yr -,r

E , Assls-

r To furt.er address inquiries
tol

office f the Oire.'t,r of Adnissi.ns
L ' Cast cuzr1 A,z1vm,
New Lnd n, Connectic4t, C920

%AP

iNITED STATES MIPCRA3T HARM ACADEMY
Rings Point, New York 11024

The academes 14 building and marine facilitiCit
Iccupy 6S acres on the north shore of Long Island
e, Loking Long Island south and include academic

: r ,

.....,41111

dings, resident halls.* shops and laboratories
A addition, the academy operates miscellaneous

. small training 'raNt an Long Island Sound

The United States werrhant varine Aoademy offers
four -year Indergraduate program which leads to

bachelor of Silence degree and a Marchant 'Marine

license as a Third !late or Third Assistant Engineer,
In addition. graduates are comissiar4d as Ensigns
in the United States Naval Re4Orye The Academy is
accredited by thl, Middle States Association of Col-

.
lege* and Secondary Schools

cr

.

Thre. major turriculums are offered Naurical
Science on the preparation of deck officers, Marine

.-figineeripg for students interested in becoming en-

gineering9Wicers. and a combination of the two, a
:Dual License curriculum, which leads to a license in
each specialty In 44dition to a major, eAch mid-
.

snipman may also take a minor or a concentrate elec-
tive program in such specialized' fields as ocean-

ography. ts141.sr'enkineering, management science,
Computer science. eathematioss chemistzlte and naval
architecture Geteral4Wucation courses make up
about one third of each of the profeallotaal curric-
ulums and ail midshipmen are required to take naval
science courses prescribed by the Department <At the
Navy.

e

The academi, sear at the Academyis divided into
four academic quarters which span 11 months, from the

first week of August to the end of June As an in-
tegral part of the,academic program. midali.ipmen spend

the first hall of th.2'ir sophomore year abut Vast
half of tIeir Junior rear at sea

The curriculum At the"-Academy is thus stimulating

and tomprehenslye .It is designed to assure that
each m4dstripmano upon graduation, will be profes-
sionally competent. trained for leadership and re-
spons1.4bility. and veil-rounded intellectually.

The following courses are offered in. coniviibtion
with the above pragrars

.W.T1CAL SCIENCE CURPIM,.tv

Third Class (S-phosore Year)

M122, 224* Physics II-III 8

L221-222 ZConomics

L201 Lay 4

0332 Cargo I . 3

H252 History I

5205 Naval Weapons Systems
Option Foreign Language or Anthropology

P205. Phy,ical EducatiOn

mow.*
Second Class (Junior Year)

L202 Law

0308 Communications
0326 Se.Aanship Laboratory I

0204 Safety Of Life at Sea I
0342 o Navigation I
E330 Principles of Naval Architecture
D25I ., "Urine Electronics I

1380 .7 Managerial Process
H253-254 History II-III
Option Foreign Language or Anthropology

Elective

First Class (Senior Year)

Elli
0433

D490
D423
D405. D406
DA43'
0452, D453
L151
1370
L431
L441

N402
N4Cte.

Qpip tion

3

2

3

2

11/2

11/2

4

I 3

"1
3

6

:6
6

,

Principles of Naval Architecture II 3
.Cargo II 3
Mkteclrologv , 31/2

Sesmmnahip I * . 3

Safety of Life at Sea II-III 5

Navigation IT 1

\
s3

Marine Electronics ri. III 6

Marine Transportation 4

-Political Science 3

Labor Relations 3

Marine Insurance 2

...oval Operations 4 4
,Naval Organ ization : 2

Foreign Language or Anthropology 6

Electives 5.15

MARINE ENGINIEVIN4 CURRICVLUM

icctss (Sophomore Year)

M225, M226 Jrrysics II, III
M206 . Calculus and Analytic
E241 Thermodynamics I
E214, Metal Joining Processes

E211 Metal Cutting ProcAses
HZ52. 11253 Historil;II-III

Geometry V 4

3

3/4

1 11/2

161.

(Q)

6

1

.



H103 English III
N245 Naval Weapons Systems
D204 Safety of Life at Sea I
E222,. E223 Engineering mtchanics 1.'11

Second Class (Junior Year)

44 r
4325 jilragth of Materials
044 -045 ermodynamics II-III
E350-£351 Eleotrlcal
E340 Fluid Mechanics I
032 Principles of Norval Archi
1.221-1.222 Economics

Electives
` *

First Class ($enior Year).

0.
3 D43, ' tiaMigation CI 3

3 D452, my. MIrine Electronics II, III 6

V5 D308 Comunicatlar
.

2'

7 L370 Political Science . 3

L411

Option
P206 Physical Education 1

b
Note A totlitof is given-

for courses complete t sea during the Third and

Second Class years

1L1

tecture (E) 3
J'

6

. .

-
£460-462 Marine Enginee ring 1..11, III 13%
E447 tlarine Reftigeration 3-3/4
£464, £465 InternaLCombustion Engines 1, II 7`i

£448 Air Conditioning 4-374
1.360 Managerial Process 3

L431 Labor Relations a ' 3

Political Science
'History III

wiaval Operations'

Naval Organization

Physical Education 4W

Humanities or Maritime
Elect ivy.

L370
.H254
.402 ,

N404

P205. P206
Option

ii

Labor Relations 3

Humdnitia or Maritime Law Elective 6

DEPARTmitiT OF EsC,It.EERI%G

Minor Program in marine Electrical Tower and Cont kl

M3'2 D'lffereAlal Equations I 3 .......\\

of

£493 Engineering Mathemltics 1
%5308 . Differential Equations II
Or

£494 Engineering Mathematics 11 3

3 E152 ' Alternating Current Machinery 3-3/4

£453 Diret Current chinery ,3-3/4
E4}¢ Engineering E ectronics I * 3

£455 Engineering ectrinics II 3

£470, Analog SimuIatio4 Technology 4ti

£471 AutOtatiC Control Systms'I 3

£472- Automatic Control Systems II 40 3

E499 Independent Engineering Study

`4 and /or Research Variable

Minor Program ..in Marine Machinery Design
*

£304 Descriptive Geometry , - 3

Iti £06' Kinematics 3

8 ma marine Lofting, Sheet metal and
'

3 Piping Design 3

2 £312 Metal Cutting Processes II 3

6 £315 metal Joining Processes II 3

7-- -- E424 -Metharrimal-Vlirr.. ion 3

3 E426 Stress Analysis 3 ,
I', M428 -Analysis and Design of Machine
l's Elements I 3

) £429 Analysis and Design of Mactine 4. .

3
. Elements II 3

1 E46$ as Turbines
i

3 .

E1i0A Introduction to Material3
.
Science ,3

E499 Independent Enginesring: Study
and/or Research tariabie

3

3

4

2

2

Law Elective 6

12 ,

DUAL LICENSt.CURRICULUM
to

' Third Class (Sophomore'Yearl

E2I1 r Metal Cutting Processes 1
E225 -E226 Physic"- II. la

0332 Cargq 1
.L351 Marine Transportation
,)252, 8253 History I. II
6222. E273' --Eng/neer-0g Mechanics-kr-II-
E243 Thermodynamics
D326 Seamanship Laborattory I
D204 Safety of Life at Sea 1
£330 . Principles of Naval Architecture I
%205 %aval Weapon* Systems

P205 Physical Education

Second Class (Junior Year) ,

.

D251 Marine Electronics 6.
L221. L2-22 Economics

H254 History III
!325
044, E345
E350. E
E340
D342

032

.

3

sz, 6

3

Strength of Materials
Thermodynamics
Electrical Circuits I. II
Fluid Mechanics 1
"iavigati.hn I

Principles of Wva1 Architicture

First Class(Senior Year.)

4' )

11/2

71/2

3' i

'4

Minor Program in Marine Thermal Power Systems and ,

Control

11307.. Differential Equations 1 3
aOr

£493 .r Engineering Mathematicg
.

. Y'

3 ,
E446 Beat Transfer

3 £46.8 Gas Turbines . , 3

WI Automatic Control SyStemt I 3.

£490 Engineering Economics , 3

£469 Engineering Problems in Power . 3

;£424 , Mechanical Vibrations
E441 '

F499.

A L380 Management 3..
.D433 Cargo Il

a
3

E474. Air Conditioning ' 42-3/4
E460-E462 Marine Engiheering I. li. III IV%
£447 Marine Refrigkeration 3-.3/4

E464. ;465 Internal Combustion Engines I, II 7

. 0490 Yeeeorology 41 Li

D4,23 Seamanship I . i 3

s 0405. 0406 iSafety of Lift at ,5sa I1; III 5

e ..N4Q2 14404 ik ,411val, Operitions, 'oval Organization 6

L202..1.405 taw 1,.I II
// 5

..'',"
4

L. 5 A.* .

* , *. ,

rj

' Fluid Mechanics 11 31/2

Indhendent, Engineering Study
and/or Research Variable

Minor Program in Naval Architecture

£426 Stress Analysis ,. 3
£433 Ship Resistance and Propulsion 3

F434 ' Ship Dynamics 3,
£435 A4 Ship Structure 3

4 '

.1

a.
r

A

S



.1431,

E437

E438
E439
.E475

E499

Naval Computer
AppIlcati os ,'Ship Design

Elementary WOrodynamics
Ship Hydrothonamics

Ocean Engineering
Independent rngineering

ancli,r Research

3

3

3

3

1
Study

L'ariabIe

Minor Program In )ruclear Engineering

4307 Differential fquation I , 3

or
1493 Engineering .Mathematics I 3

4308 Differential 8quations II 3

or

432

1470
E440
E481.

e4+54

E.d9

Engineering Mathemretics II 3

Atomic Phlfsik., 3

..clear Physics 3

Analog Simulation Techntlog., 411

Nuclear Engineering I 4

'.,..AcIPAt Engineering II

N.icle5r Ship Propulsi:n

?r,r,t4 in Nuclear Sc-:.i. and

Engineering L5riabi

DEPAPTMET. OF MARITIME LA. ANT) ECONF-MV:S

Minor Program in Law

L385 loowermment and B'.1'31t1Oli

Lv.05 Ildyanced International Law t5

Sea
L4Q5 Law and 5pciet.,
L407 .EnvironmentaI Law
L408 Law for Engineers and Stienttsts,
L409, Advanced Admiraltt Law
L441" marine Insurance
L483 Management and the Law.

L489 Personal Finance

Minor Program in Manaement

L24I
L282

L3S2
L483
L484

Accounting fpr Manavnent
Xanagerial Economics
Seaport Manag
Management and -..he Law

Personnel Administration

3

3

. 3

3

3

3

3

4
3
3

4+11n

Managepent Seminar
pldustrial Psycholngy

fr...404 Computer Programming for Easiness'
Application.

'
Of :he six regtred courses, Ant ndte than two

may be selected from'the following

42018

4209

14210

M311
/1312

ZrobablIite
Statestics

Decision MaIgng 'ender Lncertaintv
Management 45thematici, I

Management Mathematic* II

Minh Program In tiaritIme Transportation

L281 Accounting for Management

L282 I Ma^agerial Economics
L:83 Ya-agement and the Law

DEPARTwENT OF ALTICAL SCID.CE

Minot fkogran in Marine Electronics."

The Departmeneof.Nautical Science. in.associa-
tion with the Departments of Engineering and %lathe-

m..stics and Science, offers a minor In Marine Elec-
tronica from which a concentration In telecommunica-
tions or automatic control 9v,ter.S may be selected.
The marine Electronics minor must consist of at
lease 1e-3/4 varter-credit-hours

3

3

3

m"'"' 0448

3

3

3

3

3 .1?

3,

3

3

3

8497 .Tariker Terminal Operations 3..,

L352 Seaport Management 3

USW covernment and Business 3,

L441" Marine Insurance 3

1453 Ship Chartering and Brokerage 3

L487 Transportation Economics 3 .

L488 444ernationaI Trade 3 ...

4 .

Of the sii1ouGuired ccdries. not more than two .

1,.. say be scIectedTro the following

0449
0450

7
0451

04A2

D45.

4307

or

E4938

E..718

4

Introduction to Electronic
Circuits

Electronic Circuits I
Electronic Circuits II
Telecommunications 1
Telecommunications II
Microwave Techniques
Differential Equations I

Engineering Mathematics I
AutomaticrCont'rol Systems
Automatic Control S.estems

$

3-3/4
3 -314
3-3/4
3-3/4

.3-3/4
3-3/4

3

3

3

II 3

Minor Program in Marine PetroleuMmOierations

d
0495 Theory of Marine Operations 3

4493 Tanker Operations 3

0497 Tanker Terminal Operations 3

D495 Pollution of the Oceans by Ill . 3

0187 cea/her Analysis for Marine
Operations 3

0:89 Pollution Control in the marine'

. Industry t 3

0492 Offthore Oil Operationshl 3

L407 Environmeltal Law\ 3

L453 Ship Chartering and Brokerage 3

/
Minor Program in Ocemn raphy

O M
16 Descrip4 Oceanography 1 3

0381 DIscriptiye Oceanograp% II //I
11

0382 Dynam!t Oceanography I

D383
1675

Dynamic Oceanography II 3

Ocer EngineerlI 3

'1346 Oceanographic Chemistry ) 4

4347 Oceanographic Chemistry II 4

Environmental Pollution0489 3

0495 Pollution of the :Steens by Oil 3

D484
g.

Oceanographic Research Methods 3

The following courses are optional for the areas
D of concentration as indicated in parentheses:

0 (1) physical oceanngraphy. (2) ocean chemistry.
And (3) ocean pollution. .

0499 Independent Physical Oceanographic
Research (1) 3

4459

D498
e

IndepIndent Ocean Chemistry

Research (2) 3

Independent Ocolin Pollution

Research (3) 3

163' 5 4. .
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The instructional staff for the courses listed
above consists of the foliowing

..5EPARTY2NT OP NArrl AL SCIENCE

Browder. kichar A . Chief 'Warrant Officer, LSMS.
Laboratory Instructor

Caines. CArles F., Lieutenant Codlpander, LSMS,
Associase Professor, BS ,MS (Marine License
Master)

Fiore, Alfre4 E., Caplain, CPIS. Pfofessor, lead
of Department, B S., M.S. (Marine License
Chief Mate)

Guest. gr4K E , Assistant Professor, B.S.. M.
, Div . Th M (Marine License Chief Mate)

Haendel, Chkodore F., Lieutenant Comma-der. LSMS.
Assistant PrIfelsoe. B S., 4 S. (Marine
License Operator Ocean Towing)

[Hard, Douglas A , Lieutenant Commarder, L$4S,
Assistant Professor, 5 S 4 5 A (Marine
License Mauer)

.

Murder, William au-Captain, LSMS, PrRfessor of
%autical Science (Marine License "Iaster)

',Luxor°, Pasquole.,Commander, LSMS, Professor,
Assistant geed of Department, B.S M.A M S.
Imarire License Mastert

Pearson, Leland, Captain. LSMS, Professor, B.5 .

B A M.S (Marine License Master)
Pohle, Cortland C Commander, LSMS, Associate

0 .Professor,5$ ,BSEE,MS (License
FCC First Class Radiotelephone)

Thomzson, Owen E , Commander, LSMS. Associate
t Professor. B.S (Marine License Chief Mate)'
W.14.rtert, William A A . Commander. 454$, Asso-

.ciate Professor. 5 S (MArire License Second
Mate)

DEPARTMENT OF FNOI%EER14C.

.Antell. Jonas, Laboratory4Instructpr --

Burghardt, David, Associate Professor, B.S , m S
,Ph D (Marine Licpse Third Assistant. Steam.
and Diesel., Professional Engi4eer License,
',ev York)

Drucker. Jules H Professor, M.E.. M.S. (Marine
License First Engineer, Professional EnAi-
4eer License; '.ev York and ,ev Jersey)

Ferenciy, Eduard D.. Commonde4:*L$45. Associate
Professor, 4.E., 4 S. ("Urine License 01.111ef

Engineer, Steam),(
Giaquinto. Iosepb 'N,rs4ieutensnt, t'SMS, Assis-

tant Professor, 3.S

Gross, kaurice. Captain, LSMS, Professor, Assis-
tant Head Af 0eArtment,BS.54E., M.4 E
(Marine License Chief Engf,Ineer, Steam, Pro-

fessional Engineer License. %ew York)
Hirschkowitt. Moses W , Captain. LS4,,S, 4Q/essAr.

34E,MarE (Marine License Chief Engit-

neer. Steam. Thled'Ingineer. Diesel. Profes-
s 'tonal Engineer License, New York, Atomic

, Energy Commission Reactor License, NS Savannah)
Hsiung. ad-Chao. Lie enant:" LSMS, Assistant '

Professor, B S.E , S E Ph.D
Hubert. Charles I, P fessor. B.E E., H S E E
O

ol e mm.alsrofessio4t1 itginler License, New York)
"Kim. Chin -Be Li tenant C nder. LSMS e

Associate Professor. 8.S .11.$.. Ph 0
Kingsley. George. Lieutenant Commander, LSMS.

AssIstant Professor (Marine License. Chief
4111neer)

Kly..Howard H , Commander. USMS, Associate
Professor,tS,MA

Madd.en, Robert Lieutenant 06mAander. LSMS.
Assistant PrOfessor, B S 4.S M.F (4orinell6e.

License Chief Engineer. Steam, Chief Fruci:
neer. Diesel)

NI

.4

a

Leon, Lieutenant (jg), LSMS, Labora-
tit/ Instructor

Mar 're', Mcholas Lieutenant (jg), LSMS: Labor-
stnry Instructor

McDonald, 4allace 8., Assistant Professor, B.S
S a

Panusea, Robert C , Lieutenant Commander, LSMS.
ksipciate Pcpfessor. A m 5

Paquette, Donald R , Associate Professor of
Engineering, B h $ ( Marine License.
Third Engineer, Steam and Motor, Professional
4r)gineer 1;.icense, %es. York)

Rae:dell. John A Lieutenant Conpas4er, LSCG.
Assistant Professor, B S.

Reynolds, Francis E Lieutenant Commander, LSMS,
Associate Professor, S S, B S-4 E , M S.M.E.

- (Marine-License Setord Engineer, Steam.
Third Lrigitiseer, Diesel', Professional Engineer

License, %ew York)
Schuler, Frame X , Commander', LSMS, Assonate

Professor, B S (Marine License Second
Engineer)

Sfcrlio, Lou.s J a Lieutenant (jg), L.SMS, Labora-
tor, Instructor (Certified I. elder)

Wells. Robert B , Commander, OF:1S, Associate

Professor. B.S. (Marine License Chief Ergi-
neer, Diesel, Third Engineer, Steam)

DEPARTMENT OF ,ARITImE LAW AND ECON.DmICS

Hers'.ev. Robert, Lieutenant Commander. LSMS,,
Associate Professor of Mans/gement and Psyshol-

,) ogy, B S M.S Ph . (Certified Psych/log:sc.
' StAte of %ew Yore)

J.irett, Lawrence, Capt .0, LSMS, Professor of Law,
.1011% of Departmen' as,. LL.B.. M.A , LL Mt,

3,S D (member, Bar of the State of Sew York
and Bar of the Supreme Court of the Loniad"'
'States)

Katz, Harold,-- Lieutenant Commander, LSMS, Asso-

ciate Professor of Economics, B A , 4 A,.
Ph.D

k.irs,chen. Sigmund. Commander, L,SMS. Associate

Professor of Economics. 8.5.5., M.S E
Mahoney. Justin Dennis, Commander, LSMS, Asso-

ciate Professor of Marine Insurance, B S
moore, allliam 6., Commander, LSMS. Associate

Professor of Economics, Assistant Head of
Depptnent,BA, MIA '---

Peck !Jeffrey C Assistantiasofessor of Law,
S , J D , m (member "Bar of the State

of tier York)

Schwimmer. M'artin. Jay, Lieurenalit Commander,
LSMS, Associate Professor of Management.
B.B.A.1. M.8 A., Ph.D

To ottain further information, Addrkas inquiries
to

4 .

Commander Emmanuel 'Jenkins. USMS
Director of Admissions
t'nited State* Merchant MarinegAcadepy
Kings Point, Nev Sc4k 11024
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UNIESD STATES NAVAL ACADDS
Annapolis, Maryland

location of the Naval Academy, at the mouth
of the ern Rivet en the thssareace Pay, is ideal
for the n nduct of field studies in oceanography,
ocean systrma sogineerimeand deteorology An 81-
foot, 11-ton research vessel, supported by piers

ryside laboratory facilit2, 1s available cup or

Individual and research. The vessel 1.
fully instrument for oceanographic and bathe -etrlc
data collectin. ludlng .01PnA its equipment an
automatic preErsion p Atiuning ..stem, An auto-

matic sail:slew temperatu dept L n urd velocity
s.isor-recorder, and a pre,is.fln nourigrapnlc

sounder

Laboratary and computer mat it zit in play a iLna-
inant.r/le in the prnerams cm r equIpmeet
available includes 3 no-evwell 60 , a FOP r,16-

I,-') hybrid omputer ird sezeral P 4, 11 and 15s
A wilewar:et. if modern laborator, eruipmert 1,
provided, including a Irbowleical nuclear rca: toe.
an oceanographic wave tars, an 85-1-er 'owing tan,'

with wage generating and .nlire data loOrlaltion
and arialsyls -apdbillt., Juttat1r Lhte14.41 aralisi,

equipment, caring aquaria. a /kcal-aut./ratio weather

ttati-n: 1 *piece gani,q; taint r., 3rd a wide
varlet) if ireanogrlphlr and metoorolygicel enter-

. went. Among the expanded 1,b rotor. facilities
be priLileed in the rev engineering romplex are a
38,0 -foot dad I20-fort Yvan.. tan, Ih.th with random

wave gererat pas, on-line data acquisition yid aril-
.' isis capabilities), a _rascal ..nglneerinl bran, a'

large hyperbar1c deep -ocean sImulatiL ^ Tactile., and

a great). exparied aquarium system for biological
oceanography- studies

The naval Academ.'s purpose is to educate mid-
shIpmee in preparation for -onmelspcning as ;neer
naval officers Accordingly, midslalpmen receive
more than 30 semester hours of professional educa-
tion in the fields of seamanship. tactics, naviga-
tion, weaptnry. history. lay and leadership Addi-
tionall., midshipmen receive a broad liberal arts
education In social science and h, unities. These ,

studies supplement the normal course of stud. in an
engineering or environmental major and provIds a
sound,fouhltation for professional development as a
naval offerer.

.

The degrees offered are a B S in Marine Engineer-

ing (41), a B.S in Naval Architecture (21). a 8 S
in Ocean Engineering (30). and * S.R. with a desig-

, noted Bator in Oceanography (a9). (Figutes in par-
trainee.s are the riumbreenr degrees awarded in i 978-

1919)
1

The Itarisegneneering..protram places major em-
phmis on the principle{ of energy conversion and
marine propulsion systerM design and pnalysls for
both nuclear and fossil )'el plants Each student

S. required to complete at least 30 semester hours
of courses Sr. the field of "sane engineering

The naval architecturi program encompasses a
Comprehensive analysis and design of vehicle, that

operate on, under or lust above the air-sea Inter-I
face. The curriculum Seers the static annals:rig

gligpalyses of ships both theoretically and expert-
"Srotally as well as basic design technique* There
are required )0 hOurs of courses in thiteieldiof
naval architecture , 9 /

1.11

The ocean engireering program provides the stu-

,
dent with a furdarental introduction to the applica-
tion of enaltpering in the undersea environment.
with particular emphasis on structures,
wave mechanics, power, acoustics and Life-support

systems. At least 1I semester hours are required

in the field of ;cyan engineering

The.oceanography program is primarily oriented
toward achievement in the areas of physical ocean-
ograpny and meteorology Majors in oceanography

must complete courses In mathematics Thetugh

ferent 1 eeiaticns, chemIstre, physics, biology,

geolog naval erglreerrng, fluid physics, and fluid

dynami s Tae basic course sequerceowithin the major

incrud general merevrologv, general oceanography,
and e Sro05ental dynamics Additionally, a mid-
shipman mutt complete three elective courses from
within those offered in the department or from course
offerings acceptable to the department chairman.

given in the mathematics, physics, chemistry pr engi-

neering departments A total of 34 semester hours
arevtequired in ../* ma/or subjects

1"ne (-dewing .cur*es are offered in conjunction
lire. the above programs

DEPARTMENT OF %AVAL SYS-EMS ENGINEERING

En4200 na-al Engineging I 4

En-201 Engingerincesign Graphics . 1

EN4-241 Inttoducticn to naval S2stems

Engineering 3

EN-300 naval Engineering II 4

EN-351 ,1-ip H.drostatis 4

EN-352 Resistarceand Finpuision 3

P.-356 Ship Structure. 3

En-361 Marine Power Sestet 3

EN-I62 Reactor Physics 3

EN-382 Ocean Materials Science and
Engineering

EN-4l0 Seafloor Mechanics

EN-420 Coastal Engineering
EN-441 Ocean Engineering Structure
En-451 Seakeeping and Manuevering

EN-454 Ship vibrations
EN-456 Computer Applications

0i-t57 Hydrofoil and Propeller Theory 3

Adwanced Marine Vehicles 3

Experimental Naval Architecture 3

Ocean Systems Engineering Design ' 3
Reece"! Physics II 3 *-
Reactor Control Analysis 3

Advanced Marine Power Systems 3

Nuclear Energy Conversion. 3

Life Support Systems 3

Oceaningineering Mechanics 3

EN-474 Ocein Energy Conversion 3

EN-477 Enders.. Power Systems 3

EN-478 Seminar in Ocelp Systems Engineering 1

EN-49x 4Aval Engineering Research Design
or Construction Project. 1-3

%

I

3

3

3
0

3

3

3r

EN-4,58

'EN-459
EN-46O
EN -463

EN-464.

EN-465
D-468
EN-470
EN-473

DEPARTMENT OF PHYSICS

SP-I01 *Ann Physics
SP-I28 Fluid Physics

SP-411 tanderwatei Acoustics and toner

DEAkInSNT OF OCEANOGRAPHY

SO-313 Geperal Oceanography

et

3

3

3



.4

50-221
50-241
50-261

50-412

Introduction to Oceanography
General Meteorology
Physical Geology
Endironmental Instruments

3

3

4

50-413 Oceanic and'Atmospheric Processes 3

50-415 Environmental Pollution 3 °net?
$O-424 Olean Waves and Tides 3

50-422 %earsbore Oceanography 3
SO-441 Synoptic Meteorology 3

SO-442 Tropical Meteorology 3

0-444 Climatology 3

54-451 Biological Oceanography 3

SO-461 Geological Oceanography 3

50-411 Chemical Oceanography 3

50-491, 492 Oceanography Research Project 1

50-493, 494 Oceanography Research Project 2

50-495. .96.0cearography Research Proje.t 3

The instructional staff for the courses listed

* above consists of the following.

I

DEPARTMENT OF NAVAL SYSTEMS ENC/NEERI&

(Allen. Kristen L , M S , Lieut , Ls%

Allen. Robert R , 4 S ;LE , Lieut Commander. LS%
ban, William A , 4 S '4 E , Associate Professor
Bhattacharvia, Rameswar, Ph D . Associate Profes-

sor

Leon ' 4 Ed., Assistant Professor
' Bock. Arthiur E 4 S , Professor

burns, Robert L E,. Lieut. Ilimmearder% LSN
CalisaI, Sander, p# D Assistant Prof.essor
Compton. Roger H Ph D., Associate Professnr
Davis. Dudley L., 4 9 A.. Lieut , LSV
Dawson, Thomas H , 1WD,, Assistant Professor
Eckley, Wayne F , 4 S , Assontste Professor

Emeritus
Fusch, Kenneth E , 4.5 C.E Lieut Commander.

U5m

Gibson. Ethein J S , Lieut Commander, LS%
cnIff.kths. Gary A.. B,S . -

Harris, William R , 0 5 Lieut Commander, CS%
Hillman, Leo C , B Lieut , Ls%

Huckenpoehler, William B , Jrf, m N

Profeasor
Joh9son, Bruce, Ph D , Professor
Kelley, Thomas J t! S , Commander. T5%
Kelly, William H.: D P.E Lieut Commander,

Royal Navy
Gotham. Rokert F

E Assistant

M A.r Associate Professor
Lowrie. Samuel A,. 4 5.4E , eut Commander,

'Catladfan Nevi,

tinCormiss. Michael E., Ph D.. P fessor
41.4Graj. dilliam L.. B S.. Lieu CS4
Monnsy, Neil Ph.D.'Associate professor
Mehrlime" Bruce C., Ph D., Assistant Pr6fessor
Nelson, Martin E . Ph Assistant Professor
Rankin, !Mice H., Ph.D.. Professor
Richard..Clyde C Ph D Assistant Professor
Rockwell. Ddnald E , 8 5 . Lieut.. CSN
Rnys, Ronald E., 4 5 Lieut Commander, USN
Sarich, Ace I.. 4.5.4 E Lieut Commander, L,SN
Schmermund. ;MIL= H B 5., tient . US%
Sjohald,t, Henry. 4.S., Lieut Commander, USN
SChuIden, William H,, X0.E., Assistant Professor
`Sheldrick. Ralph C , m.r Lieut. Commander.

LSN

StDenis. Manley. ph D . NsvSea Research
Professor . °

Wallfred, Jamea,C . B 5 4 Lieut 'ON
Wiggins, Peter F Chairman and Professor
Will lass. Pharis F , it S , Lieut.. rSN

DEPAR t.%7 OF OCEANOCRAPHY

Ana lt, Richard A , M 5 ,,Commander, USN
Edsall, Douglas W Ph D , Associate Professor
Foerster, John W , Ph D Assistant Professor
Koffnan, John F Ph D , Apociate Chairman and

Professor
LaDouce, Ralph J M'S., Lieut Commander, L5%
0cMillan, John G., 4 S , 4airman and Commander,

LS%
Soluri, Elroy", , 4.5 , Lieut Commander, 45%
Snigai, Joseph J , Ph Dl, Commander, 1,5%
Trumbower, Glenn C M S , Lieut. Commander, 1,5'.
Williams, _Teton*, 4.A., Professor

44'

To _btain further information( addressinq&irias-
to

..4ean of Admissions

---.'nited States Naval Academy
Annapolis, Maryland 21402

tn

THE T.7.1%ERSITY OF ALABAMA
Lnivetsitv, Alabama 35486

The Lniversity of Alabamm Marine Science flaritt
15 a component of the Marine Enwironzental 5c4ennes
Consortiun (Alabama) Laboratories, instruct nal ,

facilities, faculty offices and the Office of he
Dirns.tor are located at thm.Dannhin Island Sea Lab..
The marine science program operates the Point aux
Pins marsh Tab on a 250-acre natural mars and the
65-foot diesel powered RA GA Rounsefell

An undergradupte, interdisciplinary. d a major
program in Marine Science is available The Uni-
versity of Alabama Program components include
general academic requirements, a single department
major in biology. chemistry, or geology. and an In-
terdisciplinary major composed of Marine Science .

a-d relited totirses. Students must plan to spend a
'portion of their academic studies in residence at
the Dauphin Island Set Lab in order to Co :piece
Marine Science course requirements. For a4Oltionai
information contact Marine Science, P O. box
2906, Unidersity, Alabama 35486.

A master's degree in Marine Science (Biology) is
offered through the Denartotnt of biology's Aquatic
Biology Program

The following courses are offered at the Dauphin
Island Sea Lab

TADEPGRADUATE (Summer only)

MS 304

'5 306
45 400
MS 403

166

Marine qe0105tY-

4arine Biology
Recent larine Sedimentation
Coastal qlinatologv

4 .
4
4
2



UNDERGRADUATE/GRADUATE (Summer only

M$ 4b2/$02
MS 407/507
MS 411/511
MS 411/511

Marine Vertebrate Zollogi
Marine Botany ;

4arsh Ecology '

Marine Ecology

4

4

4$ 411..14/

..511-514 Mark; Invertebrate Zoolcg 4, 4

MS1.15/515 Coastal Omithoicgy
MS 411 -418/

517-A4 narine Technical Methods 2

KS 428/528 Iotroduction t Cceanography

MS ,,oasts. and Environmental Law 2

Ma 430/530 Research Special Topics 2-6
MS450/550 Smmiear

GRADLATE .Acadcni, .ear)

MS

MS 514

KS-77k
MS 5,
MS 542

Estuarine Science
Phrsiolic of Marine :,rganisms
mIrine Zoogeography

cf the Gulf of mexico
renthic Comm.niti Str4:ture
ScintifIc Data 4anageme^t

41r3

'

The instractiona. staff f>r tne courses .lited
above .onsiets of the fo.lowing

e

DEPARTITIT)F 7aaphin 11.1ndd

H,pkins, ir0=4, S , Scripps Institut
°graph'', Professor

1v4ster, m Susan, Ph D , Inlierilt. of Sc.ith

Car.,lina, assistant Professor
Schroeder, , Ph 0 , Texas AGM Unlyer-m*

city. Associate Professor

2

AQUATIC nIoLoGY

to.

*

Boschung, Rerbert 7 , 'Ph 0 . The LnI/ersitv of
ghlabama, Professor .

Darden. diillan R . )1' . Ph A , Irdiana Univer-
sity, Professor and Chairman

Deason. Tend t . Ph 0 . Lniaersity of Texas,
Professor

Srq Frederikabrielson, Frederk C , Jr ,'PhD , University
of Georgia. Assistant Psofesso*

Haynes. Robert R , Ph.D . Ohio State University,
Assistant Professor

O'Kelley, Joseph C , Ph D . Iowa State University.
Research Professor

Sobeirrg, 4oselth F . Ph.D., University oflansas.
Assistant Professor and Director, Actiatic

Biology Program .

Ultseh, Gordon R , Ph A , eniversitv of Florida,
A;societe Professor ' 1

a

To obtain further information, address inquiries

,Chairperson, Department of Blologjk
The University of Alabama
P. 0, Box 1927

t'nlvdsitv. Alabama 35486

ti

or,

Coordinator of, Graduate Studies'
Dauphin Island Sea Lab
P. O. Box 386
Dauphin U Load, Alibama 16128

a.

6

)

UNIVERSITX OF ALASKA
Fairbanks, Alaska 99701

Education in the marine scierces Is offered
through tha.giatine.Science and Ocean Engineering '

Prcoam in co Lion with the Institute of Marine

Science

The Institute occupies latge areas of two,puild-
litgs in the research complex of the Fairbanlef campus.
On three floors one building, custom built in
197.r,are loc.:load the principle inorganic and organic
chemical and biological labora6ries and the Insti-
tute library The Resources Building houses the ad-

ninistratims.offices a physical, geological, and
additional radiochemical, chemical, and.benthic
biological laboratories Facilities for biochemistry
and marine mammal. research are located separately.
A full, range of modern research equipment is main-
tained for student and faculty research. Support

facilities in Fairbanks include ppblications and
drafting departments, and glass and electronics,'
shops Marine facilities are located on the coast
at Seward This is the home port of the 95-toot
R/V AtCna and full staging and support shop facili-
ties are maintalced together with the necessary ad -,
ministrative offices. This field station 40o in-
cludes two new laboratory buildings with lit
seawater Clitlitivs and t4er,41 is an active p 'Ant

brologlial research groap in a4dition to temporary
relocations from Fairbanks Various other small
fieidostations arourd the ftate are utilized as
heede'd.

The Program offers 4 S degrees in biological,
cherlcal, fisheries geological, and ph;sical ocean-
ography, in marine bioLogy and ocean engineering, '

ond Ph A degrees in ocean?graphy All M.S. degrees
require a minimum or 30 graduate credits including

, thesis. 'Depending on discipline, students are re-
quired fo fArdertiIn eabfnitioi-s-agraduate core
courses, and shipboard experience is mandatory
Formal training for the'Ph.D. degrees is tailored to

the individual needs by each graduat?'advisory com-
mittee, and candidates are frequently sent to other
instiggutiors for specialized courses. The mean pop-
ulatin is about 40 graduate students and about two
Ph p degrees are conferred snntIlily

The folloZing courses are offered-

LC', 111 The-0Cceans

OCN 411 General Oceanography
0CM 620 Physical Crceanography
0CM 630 Geological Oceanogri244,
OCN 640 Fisheries Oceanography
OCN 650 Biological Oceanography
ON 660 Chemical Oceanography "s
OCE 470 Ocean Engineering
MEI 610 . Marine Biology
0CM 693 Special Topics 40
OCN 691 Seminar ,

OC% 697,

0CM 699

The instructional staff for the courses :Meted
above cons of the following

Alexander. Vera, D e , Professor of MarinMarine. Sci-

.

.ence, Director, Institute of Marine Scien%C
(Listricacly and Biologleal,OceAnography)

1

gesisividual Study ,

a

0

44114,

3

3
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3

3

3

3

3

3 '

. Arranged

Xrranged
Arranged ''
Arranged -

,12lk A

156167



v.k

,r-a6

barsdate, Rbbert , D., Professor of Marine
Science (Limnology and Geochemistry)

Burrell. David C Ph D.. Professor of Marine
scienCe (Geochemistry)

&attn. Dom Ph,D., Professor of Marie* Sci-
ence (Sio,hemIstrv)

Colonell, 1)seph R ,.Fh D. Professor of Marine
Science (Ocean Engineering)

Cooney, Robert T., Ph D., Asswclate Professor of
`Wire Scierfe tbigio4ical Oc aaographv)

Elener, Hobert, Ph D Professor of Marine Sci-*
nice (Physiological Ecology)

Fayotrancis H , Ph D Asfozia e Professor of
Marine Science Mysiological cologY) 't

Feder', Howard M. Ph 0 . Frofesso of Marine Sci-
ence and ZoolA.-y (Biological ceanographyies
Marine Molt/1y)

Geist, Charies.R , Ph D Aselst nt Professor
4 Pnysiolog, and Marine Science (Statistics)

Goering, John J , Ph D Professor of Marine
Science (Biological Oceanography)

Hood. Donald t Ph D , Professor Emeritus of
Marine Science (Chemical Oceanography)

John J . Ph D . Associate Professor of
Marine Science. Scientific Dire. tor. NaJal
Arcti, Research Laboratory (Chemical Ocean-
grapr13)

,Mattnews, , Brian, Ph D Associate Professor
r of Marine Science (Ceopealc0
mcRoy. C Peter, /,D- Professor of warire Sci-I

ere (Biological Ocillography) .*
Mueller, =eorge.J Curator of Awatic Colae cticns.,
NaL4,., 5 A , Ph D Assistant Professor of Marine

Science (Stelimentology and Geochemistry)
Nr./C: Richard. Ph D Professor of Marine Science

(8iological Oceanography)

4 Viebauer. Hear; S , Ph D , Assistant 'Professor
of Marine Science (Plpsical Oceanography)

hishiyama,'Tsunes, Ph Assistant Professor
of Marine Scihnce (Fisheries Oceanography)

Reeburgb, William S , Ph D , Professor of Marine
Science-tChfticar0rUff6eraVnyj

Reichardt. Paul B , Ph 0 Associate Professor
of Chemistry (Organic Chemistry)

Rosenberg. Donald H M S , Associate'Prolessur

.f Marine Science. Director. Sea Grant Program
(Physical Oceanography)

Royer. Thomas C , Ph D .-Associate Professor of
Mariae Science LPhysipl 3ceanography)

Sharma. ; D . Ph D . Pro.essoF of Marine Science
(cec,loai91. oehrograpi..y)

Shaw. David Ph 0 Associate Professor
'

of

Marine Science (organic Chemistry!

lo obtain further information, address inquiries
to

IS
4 Head. MSOE Program

Institute of MarIne Science
Iniversit/ of Al&ska
Fairboaks, Alaska 99701

I '}

L -.

a

4

UNIVERSITY bf ARIZONA
'Lucien, Arizona 8512I

The ,niwersity of Arizona Marine ScienM Program
functions as a teaching. research are advison unit
with,n Lae Department of Ecology and EvolutiOnar'.
Biology of the Col'ege of 'Liberal Arts It chief
academic furctaonS are to aid undergraduates as pre-
paring fortgradnate studies in the marine biological
sciences, end to provide faculty and graduate.stu-
dents with the means to conduct advanced research in
native ecology in the nearby Gulf of California

The Marine Sciences Program, begun informally in
19581 was 'officially established in 1955 with the
construction of a emallooarine biology laboratory at
Puerto Penasco. Sonora, Mexico, and A grant from the
Office of Na;al Resesych for a visiting invesSitgator
program Since thepIaboratory facilities have ex-
panded at Puerto Ptnasco. largely due to the Envirna.-
mertal Researca Laboratore's programs in desalination,
.norticulture and shrimp maricultuie in cooperation
with the LniAersidad de Sonora, Hermosilla, Sonora,
The Puerto Penasco Marineliological Station is part
of 3 complex of facilities maintained by Om LA
Eaviroanental Research Laboratory This includes
an extensive sea water system which uses naturally.
filtered water from beach wells which flys."' at a
constant temperanaire of about 25°,C+ 2° C. The
marine station has a wet and a dry lab as M4111,. as a
beach house used as a dormitory-classroom for vis-
itors In addition. t'e LA Marine Sciences ?rogue=
operates the RP. ca Sirena. a 31-foot con.erted
trawler for shallow water oceanography and scuba.

The forlawing degrees arelpffered

I 'M S in Ecolegy and Evolutionary Biology

Departnent of Ecology and Evolutionary Biology In-
tended candidates for the 4.S must present a min -
imum of about 32 hourgkof undergraduate preparation
in bilological sciences eguiyel;ent to the requirements
for an undergraduate Major in this department They
should have completed at least one year of chemistry
(inorganic), mathematics, through calculus, and a
year of Yhysics Deficiencies in undergraduate prep-

'oration must be made up.. An official record of the
student's nerfprmance in the Graduate Record Exam-
ination (Aptitude. and Advances Test insaielogy), a
full transcript of undergraduate coursework, and
three letters of recommendation are required of all
applicants The student must complete 30 graduate
credit units in an approved graduate study program.
both thesis anfnon-thesis M S programs are avail-
able

2' Ph p in ro'logy and Evolutionary Biology

Inlended candidates for the Ph D. must present un-
dergraduate coursevork as for the M.S degree .CRE

' scores. transcripts, and letters of retOmmendatIon
as described for the M S degree are required of all .

hsppricants: In additioAte the major, a suitable
*idol- area must be selected, and the atudep.t *mat
eoeclete an apprnved. individually- planned graduate
study program including coursevork in the minor
field approved dissertation problem is required
of all students, and each aunt pane nualifving, pre-
linleary and final oral examinations, and demonstrate
achievqd preficiency In one foreign language.

vi
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The folTbwing courses ate related to thearine.
sciences program

DEPARTMENT OF ECOLOGY AND EVOLUTIONARY BIOLOGY

450 Fundamentals of Marine Biology
440 uceatvgraphy
440L Ocearography Laboratory

"441 Limnol:,gy

.442 Marine Ecolon
40.8 Environmental Pysiclovd
476 Marite'Algae
480 invertebrate ZuOlogY
482 Ichthyology

' .447 Animal Behavior
449 Special Problems
135.. Tropical Ecology
540 Advanced Studies lo'MarimmfB1.:luxi

9

DEPART ,OF CIOSCIENCES

570 Introduction to Paleoecolagd

'
WfDROL,/,Y AND a.ATER msctnEs PRCP3RA.m

UNIVERSITY OF BRITISH...COLUMBIA

Lancouver, B C'. Canada 46T IWS

The Department of Oceanography Is a part of the
2 Faculty of Sciece of the Lniversity of British
2 Columbia and provides facilities for work toward
2 the Master of Science and Doctor of PhlIotophy de-
4 green in the marine, aspects of the basic sciences.
5 Offices and laboratories at:. on the university
4 campus at Point. Grev about six miles yest of the
3 centre of Vancouver Field York IS carried out on

research vessels made available by federal govern-
.. nent agencies from the 40-meter C S.S Vector to
2 the 77-meter C N.A V. Endeavour Facilities are

1-$ available for wore in botany. chemistry. geology.
2 geophysics, nati'ematics. physics and zcologY ThS

present research emphaseaare on coastal and fjord
estuary studies, Sir/sea interaction. structure of
the continental shelf and slope, primary and secon-
dary production and low level pollution studies
The department has a PDP-12 computer and the uni-

3 Ver$ity hA$ an Amdahl V6-11

Ph/steal "ceandlog. and LimnoIcg/ for '

Hidu,iagist!

The instrucricnal staff for the courses Listed
above consists of the following:

DEPARTKENT oF EcoLoce AND ncLUTIONARY BIOLOGY

Calder, William A Ph 0 , Professor
Hendrickson, John R , Ph D., Professor
Hoshsu, Robert Ph D , Professor
KodYlc-Brown. Astrid. Ph D , Assistant Professor
Miller, Walter B , Ph.D Professot and Curator

of Invertebrates (Dept of ,7,entral. Biology)

Thomson, Donald A.. Ph 0 Professor and
Curator of Fishes

DEPARTMENT OF cmscizsets

lemma, Karl W . Ph D . Assistant Professor
Schreiber, JosephF , Jr , Ph D., Professor "

APARTMENT OF HYDROLOGY AND WATER RESOURCES
a

Simpson, Eugene S Ph.D Professor

To obtain further information. address inquiries
to:

A
Dr D,A Mossqn.lhairman
Marine 4ciences ogram
Department of ecology and Evolutionary Biology
The ITralyersity of Ariz.:11a -

Tucson, Arizona 85721

To oUteln information about the shrimp maricui-
tare program at Puerto Penasco vrite to

Mr tad, M Hodges, Director ,
Environmental R h Laboratory
Tucson International Airport '

;aS
Tucson, rizons 85706 41.of

a. 1

The following degrees are offered

1 M Sc Im botany, chemistrw, geology, geophvs-
ice or zoologj

a) Entrance requirement is an,honours B.Sc.
in the appropriate field.

b) Fifteen units of credit inclq.ding six for
thesis research (one unit of credit is given for
a 25-hour lecture course).

c) comprehensive examination.
d) Research and thesis.
el Language requirement - reading knowledge,

:of one forelEivlanguage if required by super-
vising committee

2. Ph.D in botany, chemistry; geology, geophys-
ics or zoology.

a) Entr e requirement is a mast degree
or a bachelor's degree with first class honours
standing. 9z a successful first graduate year in
a master's program with cfear evidence of re-
vearch.ability.

. b) Courses as required by supervising commit-
ter fiPaimum of 15 unite if directly from .Sc.t

itegree InCluding first'class average or nine
0106 minimum in first year).

c) Comprehensive examination "
If) Original research and presentati n of

thesis.
.e).Language requirement as determined by su-

pervising commatee.
f) Public examination and defense of the

$6.

aPrograis are being prepared for joint .ScB de-
areas in a basic science plus oceanography courses.

Althojgh thWe is. no Corsa' program in ocean
engineering yet, some graduate students in civil,
electrical and mechanical engineering are proceed-
ing on marine oriented A.Se. and Ph.D. progrIms
in the Faculty of itaislied Science in conjunction
with the Departmentaof Ocehnography

' There were six M.ft. and three Ph.D 's awarded
in 1977 and six M Sc. and eight Ph.D.'s avatded in
1978.

169 8

st

#16

4



The following couraes'are offered:

S.UNDERGRADUATE COURSE, ...

OCEANOCRAPHY

110 Man and the Ocean,
400 Introduction to Synoptic Oceanography
401 Introduction to Dynamic Oceanography
402 Introduction to Chemical Oceanography
403 Introduction to Biological-OcvnograWiy
404 Introduction to Ceo ).ogical Oceanography
4uo Aquatic Ecology II

1

1 5 "

GRADUATE COURSES

OCEANOGRAPHY

501 Advanced Synoptic cceatography
502 Advanced Chemical Oceanography 1

503 Oceanographic Methods 1

504 Organic Chemicals in the Marine Environment I
505 Special Advanced Courses 1-3
506 Marine Phytoplanktop 1

507 ZoopIankton Ecology .1

508 Air-Sea Tranafer,Processes 1

509 Biologi 1 Oceanographic Mechanisms 1

510 Seminar in Dynamic Oceanography

BOTANY .

510 Advanced Martne Phycology 3

512 Practical Marine Phytopkenkton Study 2

GEOLOGY

426 Marine 'Geology

506 Marine Geology and Sedimeotology
520 P;ohlems in Sedtmeatology

PHYSICS

15
3

1.5

531 Dynamic Oceanography
539 Waves and Tides
540 Turbulence
421 Introductory Meteorology
541 Dynamic. Meteorology
542 Waxei'in Rotating Fluids

(The figures to the right of the ccd.umh indicate
the unit vai,.e of tie course One unit represents
ono lecture per week for tne winter session of 15
weeks, or the equivalent )

The instructional staff in the Department
includes

BOTANY

Harrison, P J , Ph D , Assistant Professor
Taylor, P.J R Ph D , Tt fessor

Andersen, R J Ph D, Assistant Piofessor
Grill, E . 11171seant Professor

,
C

1

2

2

2

GEOLOGY

Callers, S.E., Ph.D., Professor
Chase, R L., Ph.D., Professor
Murray, J.W , Th D.. Professor

GEOPHYSICS

Cloves, R M., Ph.D., Associate Professor

MATHEMATICS

Mvsak, L A., Ph.D.. Professor

PHYSICS

Burling, R.J., Ph.D., Professor A.

Emery. J , Ph.D., Assistant Profes
LeBlond, P.L. : Ph.D., Professor
Osborn, T R , Ph D Associate Professor
Pond, G S , Ph.D., Professor

- ZOOLOGY

Lewis, A.0 Ph.D , Professor
Parsoa T R., Ph D , Professor

I

To ob in further information. address -acAptet
to

Dr S.E valvert. Head
Department of Oteanograely
The Lniverstty of British Columbir
Vancouver, B.0 Canada VOT 1w5

UNIVERSITY OF CALIFORNIA

4Instruction in marine- related topics is available
on all interdepartmental LC campuses. Degree pro-
grama in the marine sciences or programs with marine
specialization are offered at Berkley (B S..in
Marine Biology and Masters and Doctoral programs ire
Ocean Engineering), Davis (B S. in Wildlife andai

:i

Fisheries Biology), Irvine (M.S and Ph.D programs
in Developmental and Cellular ology or in Ecology
and Fvolutioaary Btolog with eine specialization),
Sapta'barbara (B.A in Aquatic Biology), and San
Diego (graduate instruction leading to H S and Ph D.
In Oceanography, Marine Biology and Earth Sciences
at Scripps Ihstitutionof Ocenessraphy); Institu-

tions. at which no specifio mIVIne programsrare of-
fered but stivhichcoursework and independent study
in marine sciences are poesible.'are Irvine (LA_
in biology), Santa Barbara (H A tad Ph D in Bio1-

21'). and Santa Cruz (B A iti.Environn'ental Studies).

Since course crediti are transferable by consent,
all LC campuses °acting marine-related ins;ruction

110



are list In addition to 4he campuses listed
above, cniv airy of Lalifornla entries are Badega
Marine Lab, Angeles and Riverside are included

Noce A comor hensWe listing of marine programs
in California ( 5b1c inolu4es those of the schools
lilted abpye) Dir. tory of California Marine Sci-
ence Programs, by Kell Elizabeth Anderson, Environ-
mental.Stodiaa Program, Lniversity of California,
Seats Cruz -- will be published in fall 1979 Spon-
sored by ',AAA, Office of_Sea Grant, and the Cali-
fornia State itesources Agencf, tbis new directory
will include 11 two -year colleges and 40 four-year
universitlea or colleges offering programs in marine
science'

U%IVE,RSITY OF CALIFORNIA, BERFELEY

Berkeley, Californit 94720

LC Bergal, ,ffers mariareiated programs in tne
bi1egical sciences and in engineering in the life
sciences, in9tructi.,a,an4 reslikrch are shared be-
tween the Berkeley carpus and the Bodega Marine Lab-
oratory (BL)

BIOL0a WITH MARINE SPECIALMATiON
a

Cniverslt ,f Ctlifornia, Berkeley offerso
Bachelor of gience degree progrxm in Bioloe with
specializat4 in Marine Blulugy The program is
billed as a field major, and it serves the needs oil,
student' who want a broader training in the biolog-
ical sciences than is possible in 3 departmental
major Students entailed in the program take courses
iv% several ileitis. including biology. zoology,
6cany, genetics, chemistry, mathematics, physics,
mil molecular biology They must complete a one-
Irrter course or summer coarse at a marine labors-
vary, and 'at leap one course in statistics is
strongly advised. To complete the prdUam, student.,
Oust have at least a5 units of upper division work
In the major

Facilities in the biological.scfencea 'Delude a
500 gallon recirculating seawater system, and a num-
ber of small craft for eubtidal research maintained
by the Zoology Department The University Herbarium
houses one of the largest collections of.marine
algae in the United Statea., The Naval Biomedical
iteatil taboretory. a unit actagheeto the School
of Publi Health,ealth, ha* facilities fot research on
environm 1 biology and other topics of intereag,..00081
to the U.S. Navy. There is Alpo a research dilfing
program which trains and provides support to `acuity
and aaudenta perfotaing scientific work undeeaater
using scuba. 7

Research in the marine biology field is conducted
stNa4 Richmond Field Station and the bodega Marine
Labloratory Oceanographic research vessels and"ship
time available locally through arrangements with
the ornia Maritime Academy and other* local
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sources. In San Diego, res ch is conducted

Lniversity'm ma tne facilities at the
Scripps Institution of Oceanography.

to

To obtain further iaformationo_50fess inquiries

Dr. John West
Department of Botany
iniversity of California, Berkeley
Berkeley, California 94720
(415) 642-14B7

OCEAN EMINEERINC

The.University of California, Berkeley offers
several graduate level degree programs in Ocean
Engineering M S., MIL , Doctor of Engineering,
and Doctor of Philoso. in En ineerin

(aaw The Ocean Engineering program is nterdistiplin-
. it incorporates a wide range o engineering

disciplines, including civil engi ring, materials
science. and Mineral engineering, echani 1 engi-
neering, and naval architecture.

Craduate students in' the ocean engineering program
sck.dy a multitude of marine-related engineering pro-
grams, such as air-sea Interactions, coastal engi-
neering, corrosionin sea water, desalination, marine
and offshore constfuction, harbor design, marine geo-
physics, waste disposal, engineering praigrties of
marintesediments, ocean mining and prospecCing,
oceanographic data analyses,' marine sediment.trans-
port, ocean enellg. oceanographic instrumentation,
offshore platfo a and pipelines, marine and estu-
arine pollution control, oceanographic vehicles,
and properties of engineering materials in sea water.

.,

2 Research is conducted chiefly in the various lab-
oratories in the Berkeley campus and at the Richmond
Field Station, Bodega Marine Laboratory, and Scripps
Institution of Oceanography.. Oceanographic research
vessels and ship time are available locally through
working arrange-ants with the California Maritime
Academy and other sources, and in San Diego for world-
wide operations through the University's marine fa-
cilities at the Scripps Institution of,OcesnogrmPhY-

to:
To obtain further information, address inquiries

Din C. Cervick
Professor of Civil Engineering
217 McLaughlin Hall
University of California, Berkeley

Berkeley. California 94720'

(415) 642.-5672

or,

W.C. Webster

professor of Naval Architecture
210 Naval Architecture Building
University of California, Berkeley
Berkeley, California 94720
(415) 642-5464

a.



UNIVERSITY OF CALIFORNIA
BODECA MARINE LABORATORY

Bodega Bay, California 94923w

The Bodega Marine Laboratory (mu la a Research
rand teaching'faullitY of the University of Cali-
fOrnia which provide/ aupport for degree programs
offered by the academic departments of the Berkeley
and Davis cazipuses Undergraduate and graduate
courses are offered at BML and graduate students,
are in full-time residence conducting thesis re-
search Admission of students to the degree pro-
grams is controlled by the academic departments and
Graduate Divilips of the university campuses

The laboratory is situated on a 326-acre biol-
ogical refuge located on the outer coast of Bodega
Head, the property,includes more than a mile of
rocky shoreline, short stretches of sandy beach..
and mixed mud and sand flats in Bodega Harbor The
main laboratory building house's 25 modern research
laboratories and two teaching laboratories. A newer
Aquaculture Facility contains additional research
iaboratorips devoted to a variety of projects in-
vestigating aspects of crustacean aquaculture
Equipment and facilities ire Available for work in
blochepistry, physiology, developmental biology,
aquaculture, microbiology, ecology, botany, zoology
and marine geology Most individual laboratories

' and classrooms are provided with running filtered
seawater and seawater tables for expeziments and
Jar heading animals Additional larger tanks and
seawater facilities are available in special aquar-
ium rooms. Inboard and outboard powered. vessels are

available to support shallow water coastal research
as well as harbor and estuary work

The degrees of Master of Al.ts and Doctor of Phil-
osophy in botany, zoology, geology, endocninology,
nutrition, pathology and genetics are offered by the
graduate division of the Berkeley and Davis campuses
for research conducted at the todega Marine Labora-
tory

Degrees granted in 1978-1079 One Ph,D in Phys-

allogy, four Ph D 's in Zoology, one Ph D. in Geology.
and one Ph.D. in Electrical Engi9eering.

A

The following courses are offered at BMI. in can -
junction with the degree programs '

UNDERGRADUATE COURSES

Summer

Botany 104
Geology.119
Zoology 157

Spring

Marine botany
Marine Paleoecology
biology of Marine

Invertebrates

10

9

10

Interdepartmental
Studies 100 . Problems in Marine biology 15

Autusn

ABlmal Science 119 Theory and Practite of
Aquaculture

ot

GRADUATE COURSES

Summer

Geology 219

Winter

Zcailogy 219 Seminar in Marine Biology 2

f

Special Studies in Marine
Geology and Paleoecology 6-9

(IP

The instructional staff for the courses listed
aboveZinsists of the following.

Bokser. Paul. Ph.D., Assistant Pathologilit and
Lecturer in Animal Science, University of
California, Davis

Chang. Ernest, Ph.D., Assistant Professor and
Assistant Endocrinologist. University of
California, Davis

Conklin, Douglas. Ph.D., Assistant Nutritionist
and Lecturer in Animal Science, University of
California Davis-

Farmer, Jack, Ph D , Lecturer in Geology, Uni-
versity of California, ,Davis

Hand, Cadet, Ph D , Profelsor of.Zoologv, Uni-
versity of California, Berkeley

Hadgecock. Dennis, Ph D Assistant Geneticist
and Lecturer in Animal Science, University
'of California, ,Davis i

Tearse, John, Ph.D , Associate Professor of
13101.08Y. University of California, Santa Cruz

Phillips, David, Ph.D Assistant Professor of ,

Zoology, University of California. Davis
Rokop. prank, Ph DI, Lecturer. Biology, Univer-

sity of California, San Diego
Smith Ralph, Ph.D., Professor of Zoology, Uni-

versity of California. Berkeley
Van Veidhuizen, Ph.D.. Visiting Assistant

Professor of Z logy, University of California.
Berkeley

West, John, Ph.D., Professor of Botany, University
of California. Berkeley

To obtain further information, address ingftries
. to

L
1, De, Cadet Hand, Director '

Bodiga Marine Laboratoryi
P. 0. Box 247
Bodega pay, California 94123

1

UNIVERSITY gar CALIFORNIA. DAVIS

Davis, California 95616

WIrDLIFE AND FISHERIES BIOLOGY

15 Vniveraity of California. Davie offers a Bachelor
of Science degree program in wildlife and fisheries
biology. Although the program,js not clearly defiled
as a marine science-oriented program, indents must
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. _.
courses in aquatic entomology, iimdology, and

ceanogrsphy to complete the major.

Th major deals with the interface between the
needs'\f man and wildlife in terms of ecological
stability, recreation,' and food suprily Emphasis is
placed on biological and physical sciences, with *pe-

dal emphasis la fisheAes The program provides
trabi,ing in biology appropriate to careers is fish.-
eries biologists, fish technicians, or. after addi-
tional academic prepszation, for careers in teaching.

h, and administration in the fisheries field.

Students in the fisheries biology specialization
program take courses from-several disciplines, in-
eluding courses in entomology, environmental stud-
ies, mathematics,.wIldlifa and fisheries §lology.
biOlogy, botany, chemistry, computer sciences,
physics, zoology. genetics, and physiology.

Research Facilities

The Lniversity of ca1if6rnia Institute of Marine
Resources is a statewide institute with its head-
quarters in Ladolla: Thp,pert of its activities
deillag with thi use of the ocean as a source of
food is part.of the Department of Food Science and
Technology at Davis. The staff is concerned with
factors affecting the chemical, biochemical, micro-
biological, Ad adttitionsi properties of fish and
other sealgodo

A

. -

The following degrees are offered

1 a S In witein&deheries Biolopw
Fisheries option requirement.

PREPARATORY su8ncrNATTER4
BlotogY (Biological Sciences 1)
botany (Botany 2)

Chemistry (Chemistry IA, 13. 8A,1815)
Computer Science (Ehglneering 5A, Animal

Science 127, or Mathematics 19).
Mathematics (Methema;ics 13, 16A, 16B)
Physics (Physic 2A. 28, 2C)
Zoology (Zoology 2-21.)

DEPTH SUBJECT MATTER
Chemistry (Bloahemistty 01A-Idi1- or

Physiological Scivpces 101A-JOIE)
Ecology (Environmental Studies 100,

Entomology 104, or Zoology 125) 3-4

Cianetics (Genetics 17,0 or 100A-1008) 4-6
Physiology (Physiol y 110) 5

Vertebrate Anatomy Oology 105 or 106
and 106P)

Evolution (Zoology L48. 149.

or the equivalent)

54

5 Cech, Joseph 4,, Jr Ph D , Asisstant Professor
5, Moyle, Peter 15.,...P&Lt_Associate Professor

16

UNRESTRICTED ELECTIVES 34-39

TOTAL UNITS FOR THE MAJOR 180

2 M.S and Ph '. Aigrees are ava
Ecology and Physiology.

Degree awarded in pan years. 10 B.S., fou;
M.S.. and iwc, Ph D,'s.

liable in

The following courses are offered in conjunction
with the above programs

10 Wildlife Biology ti 4

102 field Studies in,Fisheries Biology 4
120 Biology of Fish 4

121 Physiology of Fishes 4

122 Dynamics of Exploited Animal Populations 3

130 Phya4ological Ecology of Wildlife 5

140 Etology and Evolution of Vertebrate Social
/ Organization 3

140'1"froseminar in Wildlife and Fisheries
Biology 1

GRADUATE COLRSES
0

290 Seminar

291 Fish Ecology Seminar II
' 298 Group Study I, II, III
299 R ctt I. II, III

The instructional staff for the courses listed

3

2

1-5

1-12

above consists of following

WILDLIFE AND FISH ERIES BIOLOGY

3

10

.9

6

To obtain further information. address inquiries
to.

Dennis G. Raveling. Chairperson of the Division
Wildlife anctilstleries Biology Department

26-31 Division Office, 66 Briggs Nall
Laivereity of California, Davis

6-7 Davis, California 95616
(916) 752-6586

Genetics 103,

411

BREADTH SUBJECT MATTER
Entliph 1 and Rhetoric 1 or the equivalent

(see,Collegt requirement)
Social Sciences and Humanities

COURSES IN THE MAJOR
Wildlife and Fisheries Biology ("moil& and

Fisheries Biology 122, 130. 140)
Aqualic Entomology (Entomology 116) '

Lisnology/Ocesnography (Environmental
Studlets 116. 15I. or 150C)

Statistics topper division courses w
advisor's approve')

fisheries Bploty (Wildlife and Fisheries
Biology 102. t20.

GEOLOGY DEPART TENT

4-5 . No spedific facilities for geological studies

3-5

are av ,/r.abie within the department. however, facil-

ities a Bodega Marine Laboratoryare available to
our emits.

20
e following degrees are offered.

8

12 1. A. and B S. degreeslin Geology (specializa-
tion iq Marine Geology is available)

?. M,S. degree in Geology with Mari, Science
11 emphasis. 30 units required. plus thesis.
3

3. Ph D degree in,Geology, with Marine Science
emphasis..dissertatiOn required.,

7-9

14

2
I

4.

1

.00



The following courses are offered in conjunction
with the above programs

1

1Q6 Ancient Environments 3

107 Paleobiology
111A Invertebrate Paiontology 4

1118 Paleobiology of Protisra 4

116 The Oceans 3

S119 Matine Geology and Paleobiology 9

126 Sedimentation 4

150A Physical andtChepoical Oceanography 3

1508 Geology of the Oceans
1500 .Biological Oceanography

:1151 Ceomorphblogy
.3

190 Seminar in Geology.
198 Directed Study 1-5
199 Independent Study 1-5

206 Regional Stratigraphy 3

21A Regional Tectonics 3

S219 Research n Marine Studies .'. 6-9
260 Paleontology 3

263 Functional Analysis of ossils 4

290 Seminar in Geology 1

238 Group Study 1-5

299 Research in Geology, 1-12

The instructional staff for the courses listed
above consists of the folld4ing

'Pond, Gerard, Ph D., Assistant Professor

Cowen. Richard, Ph.D., Professor
Higgins, Charles G , Ph.D., Professor
Lippe, Jere H., Ph.D., Professor
Moores, Eldridge M., Ph D , nofessor
Ward, Peter D..,Ph.D., Assistant Professor

TN

To obtain -fort L information, address inquiries
to

Graduate Advisor
Department of Georogy
University of California, Davis
Davis, California 95616

6PARTMET.OF ZOOLOGY

'The following degrees are offered'

1 M A in Zoology (five awarded in 1978 -1979)

a) Thirty-six credits including credit for
thesis research

b) Successful completion of ,r Year
Examination in General Zoology.

c) Presentation of a Master's thesis.

2. Ph D. in Zoology (seven awarded in 1978-1979)

a) There are no course requirements, a First
ar Advisory Committe4 advised each Ph D. stu-

dent on"the course.of study.
b) Su essful completion of a First Year

Exsminatid in General Zoology.
c) Succ ssul completion of an Oral Qualifying

Examination at the beginning of the third tear.
d) Presentation of a Ph.D. thesis.

.a
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The following courses are offered in conjunction
with the above programs:

UNDERGRADUATE COURSES

Zoo 100 41Embryology

Zoo 101 f'Experimental Analysis of Animal
Development

Zoo 110 Principles of Environmental
Science

Zoo 112A-B Invertebrate Zoology

Zoo 116 Principles of Animal Resource
Management

Zoo 1i5 Animal Ecology

Zoo 138 Ecology of Tropical Latitudes'
Zoo 142 Invertebrate Physidlogy

Zoo 1421. Invertebrate Physiology Lab
Zoo 144 Neuroethology
,Zoo 155 Behavior of Animals

Bio Sci 115 Problems in Marine Biology

GRADUATE COURSES

Zoo 201 Advanced Biological Ecology

Zoo'203 ' Global and Regional Modelling 6

Zoo 224 Developmental Biology 3

Zoo 228 Experimental Animal Ecology .3

Zoo 287 Seminar in Behavior i 2

Zoo 292 Seminar in Development 2

Zoo 293 Seminar fn Invertebrate Zoology. 2

Zoo 294 Seminar in Animal Ecology 2

Zoo 295 Seminar in Marine InvertebAte
Ecology

4

Zoo 297 Seminar in Systematic Zoology
and Evolution 2

4

3

4

8

5 k'
3

3

3

4

15

4

2

The Instructional staff for the courses listeg
above consists of the following.

Armstrong, Peter B., Ph.D., ProfessOr7
Crowe,.John H , Ph.D., Associate Professor
MUlloney, Brian, Ph.D., Associate Profeesor
Nuccitelli, Rich, Ph.D., Assistant Professor
4111ips, David W., Ph.D., Assistant Professor
Rudd, Robert L., Ph.D., Professor
Salt., George 1.F., Ph.D., Professor

Taft, Cathy, Ph.D., AsSistant Professor
Watt, 54nneth t.Ft, Ph.D., Professor
Wilson, David, Ph.D., Assistant Professor
Stamps, Judy, Ph D., Associat4 Professor

To caRiain further information, address inquiries

,to. /

Dr. John H. Crowe
Department of Zoology
University of California, Davis
Davis, California 95616

116
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UNIVERSITY OF CALIFORNIA. IRVINE
Irvine. California 92717

The main campus is at Irvine. located four miles
from rocky intertidal and one mile from estuarine

shores. Research equipment includes numerous en-
itironmintal growth chambers, specific ion proves,

H meters, oxygen analyzers, spectrophotometers,
microscopes and photographic equipment. The School

of Biological Sclmnces contains four departments
(Molecular Biololy and Biochemistry, Developmental e

and Cell Biology, Ecology and Evolutfonary Biology,.
Psychobiology). Uudergradukte teaching is organized

on a School basis with graduate programs in each
[ department.

a The following degrees are offeied.

1. B.S. (Biological Sciences) 45 course credits
(180 quarter units/

a) Biology
b) Chemistry
c) Physics

. d) Mathematics

e) Humanities

49 quarter units

31 quarter units
15 quarter units
12 quarter units
24 quarter units

2. H S (Developmental snd Cell Biology or Ecology
and Evolutionary Biology)

a) Non-thesis degree with specialization in
marine biology (nine upper division or graduate
courses, followed by a comprehensive examination)

b) Thesis degree with specialize ![1 in marine
biology (seven upper division or graduate'courses
with presentation of a thesis)

.

s.

3. Ph D. (Developmental and Cell Biology or Ecol-
ogy and Evolutionary Biology)

a) Nine upper division or graduate courses,
followed by a comprehensive examination and press
entation of a thesis

1

0

.The following courses are offered in conjunction
with the above programa .

..-

UNDERLTADUATE COURSES

- .

Blo Sci 131 Biology of the Open Oceans 4

Bio Sci 131L Bitlogy of the Open Oceans

. AlboratOry 1

Bio Sci 169 Marine Ecology 4

Bio Sci 175 . Phycology + 4

Bio Sci 176 hytoplankton Biology 4

Blo Sci 176L Phytoplankton.Laboratory 2

Bio Sci lati Aquatic Productivity 4

.110 Sci lox, B Invertebrate Zoology 4

Blo Sci,181 Applied Maripe Ecology ' 6

Bio Sci 182 Applied Marine Productivity 6

Bio Sci 199 Undergraduate Research 1-4

GRADUATE COURSES

ESE 200, D4C 200 Research (Phycoiogy, Phytoplank-
ton Biology, Comparstive

iPhyslology. Marine Inverte-
brate Biology)

DIC 203, Z4E 203 Tutorial (Mycology, Phytopiank-
ton Biology. Comparative
Physiology, Marine#Inverte-
brate Biology)

175

.1

E6E 222

E6E 228
E6E 27S

Seminar in PhicologY
Seminar in Marine Ecology
Productivity Ecology

The instructional staff for theAttaes listed
above consists of the following

DEPARTMENT OF ECOLOGY AND, EVOLUTIONARY BIOLOGY

Brenchley, Gayle, Ph.D" Assistant Professor
Dixon, Peter S., Ph.D., Professor
Littler, Mark M Ph D., Associate Professor

DEPARTMENT OF DEVELOPMENTAL AN1) CELT. BI01.0CY

Lenhoff, Howard, Ph.D., Professor
Stephens, Grover C., Ph.D., Professor

To obtain further information. address inquiries

to

Dr. Mark LittleC
Associate Professor
Department of Ecology and Biology

University of California, Irvine
Oa a

Irvine, California 92717

e

UNIVERSIletr CALIFORNIA, LOS ANGELES
Los Angeles, California 90024

Although there is no specific degree program at
LCLA concerne only with &rine science, it is pos-
sible to specialize In many aspect* of marine sci-
ence through existing undergraduate and graduate
degree programs..attached to individual departments,

and schools. In this way, the considerable faculty

and material resources of tbia large campus are
brought to bear on the marine environment, aided by
resource-sharing arrangements with neighboring tam-

puses, notably the Scripps Institution of Ocesn-
ogiaghy of the University of California, San Diego,
and other nearby institutions, notably the UnlverT
city of Southern Cslifornis ,,

Courses in marine science and related fields Are
offered through several major departments and schools,
notably Biology (Biol), Engineering snd krIled Sci-
ence (BAS), Geography (Geog), Geology (Geol). Kin-
etiology (Kin, Microbiology and Immunology (MI),
and Physiology. (Physl). In addition, faculty, In

several other departments and schools are actively
engaged in marine-related reaearch. notably in
Architecture and Urban Planning, Law, Management,
Nuclear Medicine end Radiation Biology. and the Cen-
ter for Health Sciences with its tally departments

194
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The following courses are offered through the
0" above- mentioned departments and schools

a

UNpERGRADUATE COURSES

Biol

Biol
Blol

Biol

Biol

25
1014

102

104

105 0

The Oceans
Biology of Marine Plants

'Biology of Marine Invertebrates
Biology of Marine Vertebrates
Biology of.Invertebrates

Biol 106A Experimental Marine Invertebrate Zoology
Biol 1066 Experimental Marine Invertebrate Zoology
431o1 111 Biology of Vertebrates
Biol 112 Ichthyology

9
Biol

Bloi

113

114

Herpetolggy
ddOrnithology

Biol 115

'119

Mammalogy
Biol Principles of Ecology and.Evolution
Biol 123 Ecology of Marine Communities
Biol 124 Field Ecology
Btol 199 Special Studies

Geog 102 Geociorphology

Geog 104 Climate'apd Man
Geog 108 Plant Geography
Grog 1,U Animal Geography. Biophysical Aspects

Geog 120 Conservation of Res6wces. North America
Geog 121 Conservation of Resources. Lnderdeveloped

World

ESS

ESS

ESS
ESS

ESS

ESS

ESS

ESS
ESS
ESS

ESS

3 Evol ution Solar System, Earth, Life
15 Introduction to Oceanography

115 Principles of Paleontology
119 Continental Drift and,Sea Floor

M130 Isotope Geochemistry
MI31 Geochemistry
132 Principles of Biegeochemistry
137N Petroleum Geoloey
141 Sedimentology
144 Marine Geology
150 Remote Sensing for Earth Sciences

Spreading

Kin 115 Aquatic Kinesiology

Atom Scl 143 Physical Ocest4gra5hy
s.

GRADUATE COURSES

Biol 203 Marine Botany and Physiology
Biol 205 Marine/Invertebrste Biology
Biol 206 Advanced Ichthyology
Biol 213 {Ccmunity Ecology
Biol 214 Physiological Ecology
hol 215 Utoretical Ecology
Sidi* 217 Marine Ecology
Biol 241. Oceanology
Biol 224 Developmental Biology of Marine Organisms
Biol 240 Physiology of Marine Animals
Biol 272 Seminar in Marine Biology

EAS 250A
EAS 2508
EAS 251A
EAS 251B

Geog40£
Geog 203
Gess 204

Ceogip5
Geog 208
Geog 212
Geog 413

f

Foundations of Fuld Dynamics
Viscous and Turbulent Flows
Stratified and Rbtating Fluids
Marine Hydrodynamics

Advanced Geomorphology'
Seminar. Geomorphology
Advanced Climat6logy

Seminar: Climatology
Advanced Biogeography: Alants
Advanced Biogeography. Animals
Seminar Biogeography

ESS 200A Introduction to Geophysics and Space
Physics 1 The Solid Earth and
Planets 4 '

ESS 2008 Introduction to Geophysics and Space
Physics 2.f Oceans and Atmospheres

210 Advanced Paleontology

212 Paleoecology

215 Peleobiology of Plant Midroorganiems
216 Micropaleontology
241 Sedimentary Petrology

252 Seminar in Geochemistry
254 Seminar in Sedimentology
257 Seminar in Psleontology

ESS

ESS

ESS
.ESS

ESS
ESS

ESS

ESS

Kin 210C Exercise Physiology: Environmental

Factors

Kin 221 Lnderwater Kinesiology

Atom. Sci. 210 Dynamics Of Planqpnry Circulatiohs

Atom. Sci. 218 Dynamics of the Atmosphere-Dcesn
Systems

MI 254 Seminar in Immunogenetics'

. The instructional faculty for the courses listed
above consists of the following (all personnel hold

the dpree of Ph.D or its equivalent)

BIOLOGY

a
Bartholomew, George A Professor of Zoology
Chapman, David 3 , Professor of Biology

Cody, Martin L,, Professor of 810108Y 41°

Edney, Eric B., Proiessor of Biology
Gordon, Malcolm6S., Professor of tioldgy
Gorman, deorge C., Associate Professor of Biology
Howell, Thomas R., Profess4r of Zoology
Morin, James C., Associate Professor of Biology
Muscatine, Leonard, Professor of Biology
Nagy, Kenneth A , AHjundk. Associate. Professor

N... of Siology
WConnor, John D , Associate PrOfessor of Cell

and Developmental Biology '

Vance, Richarq R., Assistant Professor of Biology
Walker, Boyd Wmf Professor of Zoology

ENTEERING AND APPfIED SCIENCE

Charwat, Andrew, Professor of Engineering and
Applied Science

Cole, Julian D , Professor of Engineering and
Applied Science and Professor of Mathematics

Crow, Steven C.. Associate Professor of Engineer-
ingSand Applied Science .

GEOGRAPHY

Benne%F, Charles F., Professor of Blogelography
Orme, Antony R.. Professor of Geography
Sauer, Jonathan D. Professor, of Geography.

Trimble, Stanley W , Assistant Professor of
Geography

.

Walter, Hsrtmut, Apocislte Professor pt Biogeog-

r4phy
WesteanWalter, Associate Professor of Geography

IT§

EARTH AND SPACE SCIENCES

'Bird, G. peter, Assistant Professor of Geophysics
and Geology '

9, ,)
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%,
430.

Busse, Friedrich H., PrAfessor of Geophysical
Eluid Dynamics

DeNiro. Michael J., Assistan0 Professqr of Geo-
Chemistry

DePsolo. Toneid J., Assistant Professor, of Geo-
I , chemistry and Geology

Ernst, W. Cary, Professor of Geology and, Geophysics
Hall, Clarence A.. Jr., Professor of Geology
Jackson, David D., Associate Professor of Geo-

;

physics
Johnson. Bradford K., Lecturer in Geology
Kaplan. Isaac It., Professor of Geochemistry
Loeblich, Helen Tappan, Professor of Paleontology

and Geology
Reed, Walter E., Associate Professor of Geology
Sabina, Fldyd P., Jr., Lecturer in Geblogy
Schopf, J. William, Professor'of Paleobiology

1

'xinsIOLOGY

Egsrrom, Glen H., Professor of Kinesiology
(Campus Diving Officer)

ATMOSPHERIC SCIENCES

Edinger, James G., Professor of Atmospheric
. Sciences
Wurtele, Morton Professor of Atmospheric

Sciences

f

MEDICAL MICROBIOLOGY AND IMMUNOLOGY

Hildemann, William H., Pr3fessor of Immunology
and Lmmunogenetics

I ,

DENTISTRY

Junge, Douglas, Associate Professor of Oral
Biology and Physiology

To obtain further information on the above pro-
grans, address inquiries to the Chairpersons of.the
individual departments.iisted. For general fnfOr-
sation concerning marine studies at UCLA,moddress
inquiries to:

Planning Office

University of California, Los Angeles
2107 Administration Building
Los Angeles. California 90024_

UNIVERSITY OF CALIFORNIA, RIVERSIDE .

Rivansida, California 92502

-The University of California, Riverside is t
member of the consortium that,operatts.the Catalina'
Marine Biological LaboiaGory. (See 11.A.tIng for the

University of .Southern California for further infor-
sation )

4

The department of Geological Sci6nces and the
Department of Earth Sciences at Riversiderfer the
folltwing courses relevant to marine sciences

Earth Sciences 1

Earth Sciences 3

The'Earth, Its Fluid
Envelope

.

Tht Earth,'Its History
of Life as Revealed
in the Rocks 4

Geological Sciences 125 Stra4igraphy and Sedi-
mentary Petrology 4' ,

Geological Stiencei'130,_Iptroduction to Ocean-
.

ography '4

Geological Sciences 13'1. Marine Geology 4

to.
To obtain further Information. ad(ress inquiries

M.O. Woodburne, Chairman
Department of Earth Sciences
university of California, Riverside
Riverside, California 92502

A-.

Th

/ ' UNIVERSITY OF CALIFORNIA, SAITA BARBARA
Santa Barbera, California 93106

Marina research and teaching facilities are housed
in a marine laboratory complex, and portiOns of other

departmental buildings. These marine facilities form
part of the general univers campus -- lo6Ited at

seaside -- and are in clog imity to all other

science departments', the 1 y (1,200,000 volymes),

and computer conies. Marin laboratoiles in several

buildings arse provided with excellent seawater ser-
vice. from a new seawater system, and are suitably
egnipped for needs in a broad range of biological
and other disciplines. Field-oriented work is sup-
ported by boys, suitable for work in coastal waters '
(including those aroand the Santa Barbara Channel
Islands), and by diving and °the! field equipment
The University operates a field station on Santa
Cruz Island, the largest of thy northern Channel
Islands: The Department of tiological\SCiences
offers an undergraduate major in Aquatic (marine and Sr
freshwater) Biology. Graduate student; Sn Biology
may take higher degrees (M A. or Ph.D.) with an ea-
phesis in Marine Biology. Other rasearch facilities
used. by Vnivecsity of California,Aanta Barbara in-
clude vessels dperated by the Scripps Institution
of Oceanography andl.the University of Southern Cali- /
fornia, and facilities at Hopkins Maine Station. k
Pacific grove. In addition to "the faculty listed
below who are directly involved in courses, there.
are 34 faculty and profesilonal researchers active
in marine research.

.

Defrees offered ind their requirements srepas.
follows '

1 The litik".lairlicl_nttlao requires as prep-.
oration. 12/units FOnera.1 Chemistry; 10-16 units

196
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Organle Chemistry. 12415 units Calculus. 12-151inits
General Physics. 14 unitleIngroduciory Biology In

the junior and senior years students must couplete
at least 38 units in upper division Biology, Botrly,
and Zoology, of which 16 fail' within specifically
required courses.

2. The M.A In Biology, Botany sod Zoology is
offtgd under two plans

a) Thesis degree with specialisation in marine
biology requires 30 units and acceptance of thesis

b) Non-thesis degree with specialization in
. marine.biology requires 36 units and passing of

, comprehensive examinations

1. The Ph.D. in Biology specifi es no minimum num-

ber of units but requires a minimum two-year resi-
dence..with at leaatIour units to be undertaken
per quarter. Comprehensive examinations must be
passed in major and minor fields, and competence
must be demonstrated %n a modern eoreign language

During the 4977-1978 academic year the DepartnInt
of Biological Sciences granted 50, B.A degrees'in
Aquatic Biology, 16 M.A deeees emphasizing marine
biology and eight Ph D 's with marine emphasis.

The following courses are offered in conjunction
with the above programs

% UNDERGRADUATE COURSES

BIOLOGICAL SCIENCES 4
Biologq

.. .
.

- 105 Biology, Neurobiology I 4

106 Biology, Neurobiology II
134 Ph7siologyof Algae

4

134L thysiology of Algae - Laboratory 2

141
., Biology of the Marineland Interface 3

4. 142 Marine Microbiology 4

143 Biology of ZoopIankton ' 4

144 Development of Marine Invertebrates 3

145A Physics snd Chemistry of Aquatic
Environment's 3

145L 'Chemical and PhYlical Methods of
Aquatic Environmen6s 2

` 1458 Biology of Aquatic Systems . 2

1458L Methods of Aquatic Biology 2

145CI, Laboratory in Aquatic Biology 2

146 Marine Ecology. . . 4

147 Biology; of Coral Reefs 4

151, Phog,msynthesis and Primary Production 3

152 Marine Phytoplankto Biogeography
and Productivity . 2

153 Deep -sea Biology 3

154 Biological Limnology' 3

,171 Advanced Phycology 4

176 Systematics, Morphology, Structure,
and Evolution of Aquatic Diatoms 1

176L Laboratory in Aquatic Distoms 2

' 194 Croup Studies in Phycology . 1

194Q Group Studies in Aquatic Biology I

194S Croup Studies in Protist Physiology 1

194Z Group Studies in Ecological
. Physiology .0 I

Botany

170
1 1

Phycology

"IL
r

4

Zooms

105

112A
1128

112L
121

122

123,
130

161

Functional Design of fishes 4

Invertebrate 1
The lnvertebrat as an Experiments/ '

Animal , 3

Problems in Invertebrate Zoology 3

Aquatic Arthropods 2

Biology of Aquatic Arthropods 3

Diversity of Aquatic Arthropods 2

tiologyof Amphibians and Reptiles ' 4

Systematics of Fishes ,4

GRADUATE COURSES

BIOLOGICAL SCITcES

Biology

217 Marine Toxins 2

234 Physiology of Algae 2

l
251 Marine Phytoplankton Biogeography

and Productivity 2

270 Molecular Marine Biology 2

5951 Group Studies in Ecologicx4
Physiology 1

595,1LE Ichthyology Seminar 1

5950C Marine Zooplankfon 1

595EE Symbiosis. Concepts. and Principles 1

5$5F,F Photosynthesis . 1
..

. ti-

Botany

276

276L

Systematics. MorphologyStructure
and Evolutisn of Aquatic 1510toms 1

Laboratory in Aquatic Diatoms 2

INDERGRADIIATE COURSES ,

Economics

115
122

EnviroAmentpl Economics 4

natural Resources Economics 4

ENV1RONMLNTAL STUDIES PROGRAM (Undergraduate)

12 The Land and Water Environments
109 Natural History of the Santa Barbara

Channel

110 Marine Magmalogy
134 Coastal Environment of

A

110

119

162
163

Geography

Geology

4(
4'

4

North America 4

Introduction to Meteorology
Climatic Changes
Environmental Pollution
The Ocean as a Physical System

4 Introduction to Oceanhgraphy
I008 Introduction to Geophysics

105 Marine Geology
124 Geochemistry

136 Geophysics (Seismology and Heat Flow)

137 Geophysics (Gravity and Geomagnetism)

1 91 f
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4

4

4

4

4
4
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GRADUATE COURSES ENVIRONNATAL STUDIES PROGRAM

Geology Botktn, D;niel. Ph,D , Professor of Environmental

Studies
214 Seminar. Problems in Marine Science 4 Schuyler, Arent, Jr., M.A Lecturer in Environ-

235 Plate Tectonics 3 mental Studley
251 Anomaly Interpretation Theory in Woodhouse, Charles D., Ph,D., Lecturer in En-

Gravity and Magriftics 3 vironmental Studies
252 Geophysical Time Series Analysis 3

255 Advanced' Seismology 3

GEOGRAPHY

:UNDERGRADUATE COURSES Estes, John E Ph.D., Associate Professor of

A Geography
4eChallnie al 'Engineering Simonett, David S., Ph.D.. Professor of Geography

11 Smith, Terence R., Ph.D., Professor 8f Geography
102 Phyeicaj. Properties of the Ocean 3 Strahler, Alan H., PhD , Assistant Professor of
103 oIntroduction to Marine Technology 3 Geography

113 Desalination
114 Water Supply and Pollution Control 3

152A Fluid Mechanics 4
1

GEOLOGICAL SCIENCES

152B Fluid Mechanics 3

The instructional staff for the courses listed
above consists of the following

BIOLOGICAL SCIENCES.

Alldredge, Alice, Ph.D., Assistpt Professor of
Marine Biology

Case, James F., Ph.D , Professor of Neurobiology
Childress, James J., Ph.D., Associate Professor

of Biology is

Connell, Joseph H , nk.D., Professor of Zoology
.Davenport, Demorese, Ph.D.. Professor of Zoology
,Ebeling,...4yred W., Pb..,6 Professor or Zoology
Fisher, Steven K., Ph.D.. Assistedt Professor

of Biology
Libor, Aharom, Ph.D., Professor of Biology
Noises, Robert W., pb,p., ProfessorocBiologial

Oceanography
Jacobs. Robert S., Fh.D., A4ociate Professor

ofjharmscology
Kurt*, Armand M., Ph.D., Assistant Professor of

Biology
Melack, John M,, Ph.D., Assistant Professor of

Biology '

Morse, Daniel E , Ph.D , Professor of Genetics
and Biochemistry

Murdoch, W141,1em W., Ph.D., Prof essor of Biology
Niushul, Wheel, Ph.D., professor of-Marine

Botany
Noble, Elmer R., Ph.D., Professor 9f Zoology

,Emeritus
Prezelln, Birimars B., Ph.D., Assistant Professor

of.Biology'
Sweeney, Beatrice N..,11.1)'Professor of Biology

. Sweet; Samuel S., Ph.D., AssistanvIrofessoi
of Biology ti

-Trends, Robert K., Ph D., Associat Professor of
.Marine Biology

Triplett, Edward L.. Ph,D., Associate Professor
of Biology

Werner, Robert Rd., Ph.D., Assistant Professor
of Biology

Fenner, Adrian M., Fh.D.y Rrofessor of Nstura/r
History

1

ECONOkICS

1De;cos;, Robert T.. Ph.D.. AssisfintProfessor
of Economics

Mead, Walter J . Ph.D., Professor'of Economics,

Boles, James R ,/Ph.D., Assistant Professor of
Geology

Fuller, Michael D..th,D., Professor of Geophysics
Luyendyk, Bruce P , Rh D , Associate Professor

of Marine Geophysics
Norris, Robert M., Ph.D..Professor of Geology
Prothero, William A., Ph.D Associate Professor

of Geology
Sylvester, Arthur C., Ph.D , Associate Professor

of Geology
Valentine, James W., Ph.D Professor of )Geology

Mtge, William S., Ph.D., Professor of Geology

MECHANICAL ENGINEERING

Brach, John C., Jr ,Ph D., Professor

of Mechanical Engineering
Hickman, Roy S., Ph.D., Professor of Mechanical

Engineering
Lick WilbertJPh.D.,-Professor of Mechanical

Engineering
Msrschall, Ekkehard P.. Dr. Ing., Associate

Professor of Mechanical Engineering

To obtain fur.Eher information, address inquimdes
to'

N

Director, Marine Science InStitute
University of California, Santa Barbara
Santa Barbra*, California 93106

(805) 961-3764

Or,

Chairman
Department of Biological Sciences
University of California, Santa Barbira
Santa Barbara, California,. 93106

(805) 961-2415 16
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1.NIVERSITY OF )ALIFORNIA, SANTA CRUZ,

Santa Cruz, California. 95064
. ,

r

The Salta Cruz campus,of the University trf Cali-
fcrnia is located about 20 miles south of San Flan-
L.18c0 2n 2.000 acres overlooking Monterey Bay and

Pacific Ocean The Center for Coastal Marine
'tes Is the multi-disciplinary, unit responsible

1 r c,,)rd4nation of activities concerned with coastal
aarxne pr6blems and for the development of facilities
- ,._eded to pupport research and instruction in this

-arine prSvincet

The MM. In researchcand tracking facilities of thy.

T,rime scientists Is on the main campus The re-
search facilities include general-access analytical
laboratories for marine biology,tchemIstry and geol-
ogy, walk-in algal and invertebrate culture rooms,

,a histology room, a cruise-staging area and storage
rooms Phase I construction at the newly dedicated
Joseph M. Long Maxine Laboratory, an on-shore marine
station wit171n a ten minute drive from campus, has
been completed Two research tuildinga and outdoor
tanks for small marine mammal research are available
A small public aquarium and office are under'con-
struction and a major building to support marine.
analytical research is in the planning stage Ac-
cess to nearshore waters is provided by the R/V
Scammon, a 40-foot vessel. Fundraising for a 55-
T7T-WpOce=est: which would be specifically de-
signed P6r neritic research in central California,
is underway. A 16-foot Boston whaler and smaller
craft are available. The Center also coordinates
research activities at Ano Nuevo Island, a major ,
pinniped rookery and haul-out area about 19 miles
north of Santa Cruz. ,

. In addition to general research Aq.lipment, spe -

cialize' t equipment includes a visibEe UV spectro-
photometer, atomic absorption spectrophotometer,
scintillation counter, sediment analysis gear, in-
duction salinometer, Technician auto-analyzer,
elemental (CHN) analyzer, POP computer terminal,
water column samplidg gear, plankton nets, trawls,
corers and refrigerated certrifuge Collections

include a research reference collection of inverte-
brates and algae of the central California coast

No'undergraduatt or graduate degree in the'marine
sciences is offered. Instead, undergraduate stu-
dents major in biology, chemistry, earth sciences
or physics and concentrate electives in the-marine
area. Doctorste and Maazers degrees are offered in
the relevant science disciplines and students meet
requirements of the department and undkrtake a
marine-related research problem Approximately 28
graduate students work on coastal and marine re-
search topics.

The following coufeee are offered in support of
coastal and marine education

UVDERGRADUATE COURSES

Blo 101
Bio 121

Blo 129A-B-C
Bio 135
Bio 140
Bio 148
Bio 156

.Bio 157

Algae, Fungi and Lichens
Invertebrate Zoology
Problems in Marine Biology
Biology of Marine Mammals
Principles of Ecology.
Intertidal Organisms
Marine Plankton
Biologl.eal Oceanography

Chem 120
Chem 121

t

Chemical Oceanography
Marine Organic Chemistry

Sci 103 rstplied Geophysics
Earth Sci 110 Glob41 Tectonics
Earth Sci 119 The Fossil Record

Earth Sci iko Paleoecology
Earth Sci 140 Environmental Geology
Earth Sci 145 Hydrology
Earth Sci 148 CtIlistal Geology

Earth Sci 160 Stratlgraphy-Sedimentation

5 Scuba Certification
17 Oceanography

106 Fluid Dynamics

166 IntrodUction to"Physical
Oceanography

Mar Sci

Mar Sci

Physics

Physics

5

5

5

5

5

5

5

5

5

5

0

5

5

5

Summer Session

Introduction to Marine Biology' S

Biology Marine Vertebrates 5

Kelp Forest Ecology 10

LC Research Diving
Certification 0

Problems in Marine Biology , 5

Intrdduction to Aquaculture S

Natural History of Elkhorn
Slough 5

GRADUATE COURSES

810 2p4 Topics in Cryptogam Biology

Bio 205 Experimental Phycoltigy

Blo 223 Topics in Invertebrate Zoology

Blo 226 Topics in §oclobiology

Blo 229 Topis in Marine Invertebrate
Zoology .

Blo 244 Topics in Population Biology

Bio 24 Topics in Community Ecology-
Bio 255 Topics in Marine Sciences"'

Bfo 256 Marine Plankton

Earth
Earth
Earth

'Earth

Sci

Sci

Sci

Sci

265
268

280
2906

Earth Sci 29015

rarth Sci 2900
Earth Ml 290E

Earth Sci 2900
Earth Sci 29011

Sedimentary Basin Analysis
Sedimentary Petrology

Advanced Paleontology
Geological Evolution Of Crustal

Plate Boundaries
Tectonophysic of the Pleat

Margin,g,

Petrology and Plate tonics 5

Topics In Marine Low Tem awry
Geochemistry

Topics in Global Tectonics
Structural Gebrogy and Plate

Tectonics

S

5

S

S

5

5

5

S

5

5

5

5

5

5

5

The faculty which support marine research
instruction.ransIsts of the following.

Biouct

5

5* .

5

Cots-Robles, Eugene, Ph D , Profes r

5 Doyle, William, Ph.D Profeaso

5 Goff, Lynda, Ph.D., Assistant PKofessor

15 Le Bohif, Burney, Ph.D , Professor

5 Newberry, .A. Todd', Ph D . Professor

5 Norris, Kenneth, Ph.D . Professor

5 Ortiz, Charles, Fh.D., Assistant Professo'r .

5 Pearse, John, Ph:.D., Professor . .

5 Potts, Donald, PhCD , Assistant Professor
Sliver. Mary, Ph D., Assistant Professor ,

3
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CHEMISTRY

Bruland, Kenneth, Ph.D., Assistant Profes'aor '

Crews, Phillip, Ph.D., Associate - Professor

EARTH SCIENCES

Cill. James, Ph.D
Griggs, Gary, Ph IL
Moore, Casey. Ph D.
Silver, El?, Ph D.,

PHYSICS

tO

Associate proreiso; AV

Associate Professor
Associate Professor ,

Professor

Platte, Stanley, Ph.D Professor
Foster, Theodore, Ph D., Professor

3o obtain further informatitot, address inquiries

Dr. William Doyle, Director
Center for Coastal Marine Studies
University of California, Santa Cruz
Santa Cruz, California 95064

UNII.tRSITY OF CALIFORNIA, SAN DIEGO
SCRIPPS INSTITUTION OF OCEAS60RAPHY

Ca Jolla, California 92037

The Scripps Institution of Oceanography has been
a unit of the HnlverIty of California since 1912.
It is now part of the Lniversity of California San
Diego campus, with 11 major buildings clustered on
the ocean above north of the center of,La Jolla.
The SID Library holds more than 120,969 bound vol-

' uses. 31,854 maps and charta, 20,611 reprints,
30,283 dvumentli. rseorts, and translations, and
5,782 pieces of micracopy.

Special faci4ities include. Rsdio station 14ID,

operated by the &.5. National Marine Fisheries Ser-
vice, the Scripps pier, 1,000 feet long, housing
apparatus for a number of serial ocesnograptVc ob-
Servations and used ss a landing place for skiffs,
the salt water system providing clean seawater to
the aquarium and biological laboratories, an under-
stator area for researctiveind-colleatint offshore from

the institution, deep: ea sediment cores from sev-
eral thoUsand widely scattered localities and orig-
inal echograss and underway geophysical data along
several hundred thousand wiles of ships' tracks in
tho oceans of the woad; an oceanographic data ar-

t.,

-chive of some half a million bsthythersograph ob-
servations, electron microprobe laboratories, nine
mass spectrometers, several thousand tramples of sea
water from the world oceans, an electron microscope
laboratory, the Scripps fish collection of more than
2,000,000 specimens of some 3,100 species of marine
fish, and oceanic samples of plankton. Scripps
scientists have access to the university's computer
center and have a shipboard computer group with

40

computers on several of ihe larger ships in the
fleet as well as another on the 510 campus.

The Institution operates five ships specially
fitted for oceanographic research' Alpha Helix,

E.B Scripps, New Horizon, Thomas Washington, and
Melville, and two research platforis Flip (Float-

ing instrument Platform) and ORB (Oceanographic,
Research Buoy).

c

The Graduate Department of the Inptitution offers
graduate instruction leading to M.S. and Ph.D. de-
grees in oceanography, marine biology and earth

sciences. Emphaals is on the Ph.D. program althoUgh
the M.S. is awarded if circumstances warrant, either
on a comprehensive examination plan or on a thesis
plan. No'undergraduate major is offered in the de-
partment, although most courses are open to enroll-
ment for qualified undergraduate students, with con-
sent of the instructor. Graduate students normally
concentrate on one of several curricular programs
within the department, including; biological ocesn-
og;aphy, marine biology, marine chemistry, geologi-
cal sciences, geophysics, physical oceanography,
and applied ocean sciences. The last is carried out
as a joint program with the Department of Applied
Mechanics and Engineering Sciences and the Depart-
ment of Applied Physics and Information Science.
The interdisciplinary nature of research in marine
sciences is emphasized, and students are encouraged
to take courses in several programs and departments
and to select research problems of an interdisci-
plinary nature. The department has no formal lan-
guage requirements, although some curricular groups
require one or two languages or demonstration of
ability to use certain foreign languages per'tinent

to a student's research

Candidates for admission should have a bachelor's
or master's degree in one of the physical, biologi-
cal or earth sciences, in some cases. a degree in
mathematics or engineering science is accepted. ,The
student's preparation should include a solid back-
ground in mathematics, physics, chemistry, biology,
geology and prior study of at least one foreign Ian-

guage. All students are normally required to take -

a departmental examination, and the student is ex-
pected to demonstrate a comprehension of required
subject materiala and of the pertinent interactions
of phyaical, chemical, biological or geological fac-
tors. After the student hat. passed the departmental
examination and has completed an appropriate period.
of additional study, the department recommends the
appointment of a Doctoral Committee. This committee
determines the student's qualificitidn for indepen-
Ant research by means of a,qualifying examination
and supervise the student's performance and report-

ing of rese A. requirement for the Ph.D. degree
is the submission of a dissertation and a final
examination at whit}, time the thesis is publicly
defended.

The following courses are offered in conjunction

with the above programs

GRADUATE COURSES

107A-B-C Digital Processing 3, 3, 3

208 . Seminar in Applied Ocean Sciences I

209 Special Topics ,1-4

210A Physical Oceanography' 3

2108 Physical Oceanography 3

211A-8 Ocean Waves 3, 3

212A-8 Dynamical Oceanography 3, 3

214 Introduction to Fluid Mechanics . 3 -

)
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215A-3

I

Experimental Ocean Physics 4 4, 4 283 Isotope Tracer Techniques and Related

216A Physics of Sediment Transport 3 Topics in PhySiology 3

216B Nearshore Processes 3 2 Cell Physiology of Marine Organisms 4

219 Special Topics in Physical ocean- Marine and Comparative Biochemistry 3

ography 1-4 Methods in the Comparative Biochem-
220 Topics in Geophysical Continuum- istry of Marine Organisms 4

MechLsics 3 28 Cellular Structure and Biochedlcal

221 , Topics in Geophysical Fluid Dynamics 3 Function 3

222A Mathematical Tools in Elementary 287 Hiorobial Ecology 3

Geomagnetism and Gravity 3 ' 28 Experimental Microbiology 4

222B- Tensors and Continuum Mechanics 3 2 76 Microbial Metabolism 4

223 Geophysical Measurements 287D 'Microbial Biosynthesis 3

224 Internal Constitution of the Earth 3 288 Deuterostome Biology 4

226A-B Introduction to Marine Geophysics 3. 3 289 Marine 4

227A-B-C Seismology ' 3, 3, 3 291 Physiology o .Maine Algae 3

22e Structure of Science and Scientific 293A-8 Animal Behsvi r 3, 3

Revolutions 3 293L Experimental Laboratory in An I

.229 '7Geomagnetism . 3 Behavior 2

230 ,Introduction to Inverse Theory 3 294A Biology of Fishes 4

231A-B Seismological Methods . 3, 3 2948 Seminar in Advanced Ichthyology 2

232 Interpretation of Seismograms ' 3 296 Special Topics in Marine Biology 1-4

233' Seminar on Seisgology . 3 297 Marine Binlogy Seminar
234

239

Seminar on Essentials of Geophysics
Special Topics tn"Geophysicso

3

1-4
r1, 298 Special Studies in Marine Sciences 1-2

1412299 Research 4
240 Marine Geology 3

241A-B . Conticental Margin Sediments 3. 3

243A . Marine Stratigraphy 2 The instructional staff for the courses listed
2438 ) Laboratory in Marine Stratigraphy 2 above consists of the following'
244 . Seminar in Sedimentary Petrology 3

245A Sedimentary Petrology ..ei 3 Ahlstrcm, E H , Ph.D , Adjunct Professor of

145B Sedimentary Geochemistry and .. Oceanography
' Mineralogy 3 Anderson, V.C., Ph D.., Professor of Applied

246 , Oceanic Micropaleontology 3 Physics
248A,B-C Seminar in Marine Geology 3, 3, 3 AprheniusG.. Ph.D.. Professor of Oceanography
249 Special Topics in Marine Geology 1-4 Azam. F., Ph.D.. Lecturer in Biology
254 Coastal Marine Geochemistry 3 Backus, G.E.. Ph D., Professor of Geophysics
251 Thermodynamics of Natural Processes 3 Bads, J L., Ph.D., Associate Professor of
252A Nuclear Geochemistry 3 Oceanography
252B Nuclear Geophysics 3 Bascom, W.N , Adjunct Prbfessor of Applied'Ocesn

252c Nuclear Geology 3 Sciences
2531 Igneous and Matamorphic Petrology 1 Benson, Ph.D , Professor of Biology
254 Advanced Igneous Petrology 3 Berger. J.. Ph.D., Lecturer in Geophysics
255 Crustal Evolution 3 Berger. w.M., Ph.D.. Associate Professor of

Am 256A Field Geology 4 Oceanography
2568 Earth Sciences Spring Field Trip 1 Brpdner, H., Ph.D., Professor of Engineering
257 Seminar in Petrology .

3 Physics .

258 Seminar in Geology 3 Brune, J.N., Ph.D., Professor of Geophysics

259 Seminar in Geochemistry 2 Bullock, T.H , Ph.D., Professor of Neurophysiology

.
260 Marine Chemistry 3 Carlutci, A F., Ph.D., Lecturer in Marine Biplogy
261. Physical Chemistry of Seawater 3 Cox, C.S., Ph.D.,. Professor of Oceanography
263 Major Chemical Cycles in the Sea 3 ' Craig. H., Ph.D., Professor of Geochemistry and
264 Solids in Nature' 3 Oceanography
265 Marine Natural Products Chemistry 3 Currey, J.R., Ph.D.. Professor of Marine Geology
266 GeochemistePof Organic Compounds 3 Davis. R.E., Ph.D., Professor of Oceanography
267

268
Management of the Marine Environment
Seminar in Marine Chemistry

3

1

Dayton, P.K.. Ph.D Associate Professor of
Oceanography

269 Special Topics in Marine Chemistry 1-4 Dorman. L.M., Ph.D., Associate Professor of

.14 Pelagic Ecology '. 3 Geophysics
al Biological Oceanographic Techniques 4 Engel, A.E.J., Ph.D., Professor of Geology
273 ' The Evolution of Invettebrates 2 Enna, T., Ph D , Lecturer. in Marine Biology
274 Marine Arthropods .' 4 Enright, J.T., Ph.D., Professor of OceAnography
275A-B Population and Community Models 3. 3 Eppley, Richard W , Ph.D., Lecturer in Ocean-
275C Topics in Gnmmunity Ecology 3 .. ography
275D Natural History of Coastal Habitats 4 Evans, w.E Ph.D.. Lecturer in Marine Biology
226A-B Applied Statistics 3. 3 Faulkner, D.J., Ph.D., Associate Professor of
276C-1r riathemitics in biology 3, 3 0c4snograph5;

277 Deet-IMAXiology 2 Fenical, W R , Ph D., Lecturer in Marine Chemistry
278 PrObIleedrin Biological Oceanography 2 Fisher, F.H , Ph.D., Lecturer in Oceanography '
279 . Special Topics in Biological Fleminger, A., Ph.D , Lecturer in Marine Biology

Oceanography
.

1-4 Gibson, C.H., Ph.D., Associate Professor of
280 Marine Communities and Environments 3 , Engineering Physics
280L Laboratory in Marine Organisms

t
2 Gieskes, J.H., Ph.D., Associate Professor of

281 Environmental physiology and Bio- Oceanography
chemistry of Marine Organisms k 3 Gilbert, J.F., Ph.D , Professor of Geophysics

282 Physiology of Marine Vertebrates 3 Goldberg, E.D., Ph.D., Professor of Ckemistry
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Goodman, D., Ph.D.Assistant Professor .of Theor-
etical Ecology '

Curs, R.T , Ph.D., Assistant Professo r of Ocean- '

ography

Hamilton, E.L., Ph.D., Adjunct Professotof
Oceanography

Hammel, H.T Ph D ProfesPor of Physiology
Haubrich. R.A., Ph.D Professor of Geophysics
Hawkins, J W., Ph.D., Professor of Geology
Aesop F.T., Ph.D , Professor of Biology
Heiligenberg, W.F., Ph.D., Professor of Behavi,

oral Physiology
Hemmingsen, E.A., Ph.D., Lecturer in Physiology
Hendershott, M.C., Ph.D., Professor of Ocean-

ography
Hessler, R R., Ph.D., Professor of Oceanography
flodkiss, W.S., Ph.D., Assistant Professor of

Electrical Engineering
Holland, N.D., Ph.D., Professor of Marine
Holm- Hansen, 0., Ph.D., Lecturer in Wine Biology
Hunter, J R., Ph.D.,Associate Adjunct Profbssor

of Oceanography
Inman, D.L., Ph.D., Professor of Oceanography
Isaacs, J.D., B.S., Professor of Oceanography
Jordan, T.H., Ph.D., Associate Professor of

Geophysics
Kastner, M , Ph D., Associate Professor of Geology
Keeling, C.D., Ph.D., Professor of Oceanography
Knox, R.A., Ph.D., Lecturlr in Physical Ocean-

ography
Lel, D., Ph.D., Professor of Nuclear Geophysics.
Lange, G.D Ph.D., Associate Professor of

Neurosciences , .

laskar:R., Ph.D., Adjunct Professor of Marine
Biology

Lewin, R.A., Ph.D., Professor of Biology
tonsdale, P.Y., Ph.D., LectuVer in Geology
Macdonald, K.G., Ph D., Lecturer In Geophysics
Mscdqugall, J.D., Ph D., Assistant Professor of

Earth Sciences
MCCovan, J A., Ph.D., Professor of Oceanography A

?gourd, 8.W.. Ph.D., Professor of Geology
leave of absence) -

Mudie, J.D., Ph.D., Associate Professor of Geo-
physics

Mullin, MA L, Ph D ,*Chairman and Processor of
Oceanography

Munk, W.H , Ph.D., Proigslor of geophysics
Nealson, K.H., Ph.D., Associate Professor of e

Marine Biolbgy
Newman, W.A., Ph.D., Professor of Oceanography
Nierenberg, ?h.D., Professor of Physics,

Dean and Director, Scripps Institution of
Oceanography, and Vice Chancellor- Marine SciA

ences, University of California, San Diego
Orcutt, J.A., Ph.D., Lecturer in Geophysics
Parker, R.L., Ph.D., Professor of Geophysics
Peterson, M.N.A., Ph.D., Associate Professor

of Oceanography
Finkel, R., PhID., Lecturer in Oceanography
Reid, J.L.. M.S., Professor of Oceanography
Riedel, W.R., Ph.D., Senior Lecturer in Ocean-

ography
Rosenblatt, R.H., Ph.D., Professor of Marine.

Biology
Salmon, R.L., Ph.D., Assistant Piipfellsor of

Oceanography
Shor, G.G., Ph.D., Professor of Marine Geophysics
Selmer°, G.N., Ph.D., Associate Professor of

Biology
Spiess, F.N., Ph.D., Professor of Oceanography
Stewart, ILA., Ph.D., Lecturer in Oceanography
Thieratein, H.R.. Ph.D., Assistant Professor

of Geology 1

Vacquier,y.D., Ph.D.; Associate Professor of

Marine Biology

Van Atte, C W.: Ph.D , Professor of Engineering
Physics and Oceanography .411%

Yenrick, 4 LI, Ph.D:, Lecturer in Ocesnogrsphy
Volcani, E.E., Ph.D., Professor of Microbiology
Weiss, R.F., Ph.D., Lecturi in Ceochenistry
White, F.N., Ph.D., Professor of Physiology
Winant, C.D., Ph.D., Associate Professor of

Oceanography
Winterer, E.L., Ph.D., Professor of Geology

To obtain further information, address inquiries

to:

Dr. Michael M. Mullin, Chairman
Graduate Department A-008
Scripps Institution of eapography

F
La Jolla, California 9 93

THE UNIVERSITY OF CONNECTICUT
MARINE SCIENCES INSTITUTE '

Avery Point, Groton, COnnecticut 06340

The Marine Science? Institute of the University
of Connecticut is located at Avery Point in Groton,
on the campus of the Southeastern branch of the Uni-
versity, opposite New London, where the Thames River
meets Long Island Sound. Here the Institute oc-
cupies two buildings, with a total of more than
50,000 eqOare feet of apace, housing laboratories
including a Class i00 Ultra Clean Laboratory.for
trace metal analysis, offices, shops, and class*
rooms. The Avery Point facilities are used for re,
search and teaching in chemical and physical ocean-
ography, marine geology, geophysics and marine

ecology.

A second facility is located in Noank at the
mouth of the Mystic River; it includes a 7,000
square foot building. housing laboratories, offices,
a shop, and marine biology library. The building
is used exclusively for hiological studies, it con-
tains a codtinuous salt-water system, a 1,500 gal-
lon aquarium and conventional laboratory equipment
to conduct fisheries and biological research.

The Institute has a fleet of small boats docked
along a 125-foot long pier at the Nosnk facility.
The fleet consists of a 65-foot T-boat, the steel-
hulled R/V Uconn, a 34-foot lobster boat, the
Minis, a 24-foot Sea Ray, the Husky, a whaleboat,
leveral Boston Whalers, and smaller skiffs. Per-
sonnel tin man'these boats are located at Noank.

The Institute's marine library was started in
1969 and has continued to grow, it noeincludes
more than.5,000 publication!. An IBM 3774 reader/
printer remote computer terminal provides access
to the University IBM 370/155/168 computer over
leased telephone lines. The Institute has basic
research equipment used fot conducting investiga-
tions in oceanography and related fields. Labora-

tory instruments include an's-ray diffraction unit;
a gas chromatograph, infra-red and UV-visible spec-
trophotometers, atomic absorption spectrophotomers,
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1

anodic stripping equipment, and conventional equip,
went used in marine geological laboratories. Sea-
going instruments includedeorers, dredges, underwater
cameras. plankton nets, current meters, a towed
magnetometer, a seismic air gun and ;Porkers, and
sonobuoy.

Also on hand are magdetometers, an anemometer
and wind vane (to record windspeed and direction).
a standard air temperature thermograph, a barograph
and A tide gage. These data are available for we-
search purposes At Noank, a tide gage and older
meteorological instruments 11.ive been making contin-
uous recordings since 1958.

The following degrees are offered

*Bastes of ,science in marine Biology and Ocean-
. ographv - 15 credits of advanced coursework and a

thesis.

2 Doctor vrf Philosophy in Oceanography - comple-
tion of 24 credits of advanced opursework, a reading
knowledge of French, German or Russian, and a dis-
sertation

The following courses are offered.

UNDERGRADUATE COURSES (offered in the Biological
Sciences Group and Department of Geology and ,

Geophysics)

Biology

236 ,

244

275

290

' 292
294.
295

Marine Microbiology
General Ecology
Invertebrate Zoology
Introductory Phycology
Principles of Ecology
Marine Biology

Methods in Underwater Research

Geology and Geophysics

219
245
170
270
275

Invertebrate Paleontology
Introduction to Geochemistry
Introduction to Oceanography
Descriptive Physical Oceanography
Geological Oteanogrmmhy

'3
4

4

4
3

3

, 4

3

3

3

3

GRADUATE COURSES (offered in tht Biological Sciences
Group and NAArent of Geology and Geophysics)

Biology

395 Independent Study ( Variable
396 Investigations of Spe6lal Topics Varlable4
443 Marine Ecology 4
444 Marine Ichthyology 3

445 Advanced Invertebrate Zoology. 4

447 Mathematical Ecology 3

450 Population tcolOgy 3

460. Advanced Phycology
I 3

461 Psthobiology of Invertebrates 3

469 Seminar Variable

Geology and Geophysics

.314-15,MicrOileontology I and II
318 Special Topics in Sedimentation and

Diageniis
368 Marine Geology

91Iu _

8

.3

3

'351 Aqueous Geochemistry 3

370 Dynamical Physical Oceanography 3

371 Chemical ocIanogriphy ) 3

372 Sediment Transport - 3

376 Estuarine Circulation 3

377 Ocean Waves 3

378 Advanced Dynamical Oceanography 3

379 Seminar in Chemical Oceanography 3

4.10 Special Topics in Oceadography Variable

184

The instructional staff for the courses listed
abode consists of the following.

Bohlen, W.F., Ph D., Assistant Professor of
Physical Oceanography

Buck, ..I.D., Ph.D., Associate Professor of Micro-

biology
Dehlinger, P., Ph.D , Professor of Geophysic
Dowling, 33., Ph.'D., Associate Professor of

Geophysics
Feng, S Y%, Ph D., Professor of Biology and

Director of the Marine Sciences Institute
Fitzgerald, W.F Ph.D , Associate Professor of

Chemical Oceanography
Frankel, L., Ph D., Professor of Geology
Tolmazin, D., Candidate, Associate Professor of

Physical Oceanography
Waslenchuk, Ph.D., Assista& Professor of

Geological Oceanography
Welsh, Eta.., Ph.D., Assistant Professor of Biology
Whitlatch, R.B., Ph.D., Assistlnt Professor of

Biology

,

To obtain further information, address inquiries
to

The Director
Marine Sciences Institute
The Cniversity of Connecticut
Avery Point, Groton, Connecticut 06340

ti

UNIVERSITY OF CHICAGO
Chicago, Illinois 60637

,The marine sciences program at The University of
Chicago 18 within the Department-of the Geophysical
Sciences, located in the Henry Hinds Laboratory f.r -

the Geophysical Sciencea,._ The tintral!cOre ofhthe
buildingconsiats almost entirely of reseaeCTi lab-
oratories and associated shop facilities. Among
these are several wave tank laboratories which in,
elude wave tanks up to 80`feet long uaed for impulse
wave and ocean wave studies, random.wave and inter-
action studies, and internal wave Investigations.
Other facilities 'include a flume, wind tunnel, pale-
oecologyilaboratory, aedimentology laboratory, hydro-
dynamics laboratory,. geochemistry laboratories, an
electron microprohe, and x-ray diffraction equipMeet.
The university computing center is nearby. Field
facilities are available, through cooperation with
the Woods Hole Oceanographic Institution.



Degrees are nom-e4fered specifically in the marine
sciences or oceanography The M.S. and Ph.D. degrees
in the Geophysical Sciences are offered with speciali-
zation in the areas included within the marine sci-
ences,

.

'Master of Science (Geophysical Sciences). The re-
quirements for this degree are. a program of study
approved by the departdental counselor, normally,
Consisting of nine 'graduate courses (at least three
basic acience courses and at least three geqphysital
science courses and at least one research course),
courses in basic science may be taken"in or outside
the department, are an average grade of not lower
than a and no grade lower thaD C in the courses of-
fered for the degree. 4

Doctor of Philosophy (Geophysical Sciences). The
requirements are a program of study approved by
the student's advisory committee. patia reading
comprehension examination in a foreign language, a
preliminary examination consisting of a written part
covering fields that the student has selected for
his program of study, followed by, an oral part based

on the student's proposal for/a dissertation topic
that he has Submitted as a research prospectus, and
a alaaertation by the candidate on the results of
independent research in the geophysical sciences,
followed by en oral final examination en the disser-

, tation and the.field of specialization, '

The following courses ae offered in conjunction
with the above programs:

UNDERGRADUATE COURSES

132 Evolution and Earth History 3

133 The Atmosphere and Oceans 3-

222 Paleoceanography 3

232, 233 Dynamics and Phenomenology of the
Atmosphere and Oceans 3

269 Geophysical Fluid Dynamics ,Laboratory 3

GRADIATE COURSES

302
303'
318
320

Hydrodynamic Stability
Turbulence
Paleoecology
Early Diageaeala of Sediments

343 Ocean Wave Theory
348 Shallow-water Oceanography
351 Geophysical Fluid Dynamics I:

Fundamentals
35 2 Geophysical Fluid Dynadics II,

Viscous Flows .

353 Geophysical Fluid Dynamics III.
Wayea

354 Geophysical Fluid Dynamics IV,
Large-scale Atmospheric Motions 3

355 "deophyaical fluid DynamIcs V.
Large -scale Oceanic Motions 3

356 Geophysical Fluid Dynamics VI
Laboratory Models 3

361 Atmospheric Convection 3

362 Numerical Weathet Prediction 3

381 Tides of the Geosphere 3

3

3

3.
3

3

3

461 Research in Dynamical Prediction
462 Rcsestch in Hydrodynamical Mddeis `3

463 Research in Experimental Hydro-
dynamic Stability 3

464 Research in Convection 3

466 Research in Theoretical Fluid
Mechanics 3 '

481 Research in Marine,Geophysics 3

4
The instructional staff for the courses listed

above consists of the following

DEPARTMENT OF GEOPHYSICAL SCIENCES

Allnr, Robert C , Ph.D., Assistant Professor of
Marine Geoc)gmistry

Fultz, Dave, Ph D.. Professdr of Meteorology
Rug, Hsiso-Lan, Ph.D.. Professor of Meteorologic"'
4tGoldrick, Lawrence.F., Ph.D.. Associate Profes-

sor of Fluid Mechanics
Platzman, Deorge4W Ph D., Professor of

Meteorology
Ahopf, Thomas J M Ph D , Associate Professor

of Paleobiology,

Sepkoaki, J John, Ph D.,)Asslstant Professor of
Paleobiology

Srivmstava, Ramesh C.. Ph.D . Associate Professor
of Meteorology

To obtain further information, address inquiries
t"o

ray Taylor
Department ,of Geophysical Sciences
The University of Chicago
571'4 South Ellis Avenue

Chicago. Illinois 60637

UNIVERSITY OF DELAWARE
Newark (19714) and Lewes (19958), Delaware

3- Marine studies are conducted through a graduate
program in the College of Merine.Studies, various

3 other departments offer undergraduate and graduate
degrees with marine specialtfea (School of Life and

3 Health Sciences. Departments of Economica, Geology,
Geography, Civil Engineering and Political Science)

)miAllcounts
441 Research in Dynamical Oceanography 3

Research in Geophysical Fluid Dynamics 3

Marine studies are conducted on the main campus
in Newark and at the Marine Studies Complex in Lewes.
Equipment and facilities avallable'at both sites
support a broad spectrum of research, including con-
trolled environment marieulture. salt marsh ecology,
phyalologica/ ecology ormariEke organisms. salt-
tolerant food Plantt, coastal vegetation, coastal
sedimentary proceases; remote sensing of marine re--
sources; trace metals in salt marshes; an4 coastal
zone management, among others,

Created in 1970 to fody% the University's marine
programs, the College of Marine Studies is a multi-
disciplinary, graduate-level inatit9tion that provides
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opportunities for study and research in marine bioll
ogy, marine geblq8Y, ocean engineef4dg: ptysical
eCtanogtaphy, chemical oreanograp1 and ctrine sf-
/sirs. At the main campus in Newark-are sole physi-
cal and 'chemical oceanogrphy and marina biology lab-
oratories. the Newark campui also,includes research
facilities of allied departments, sucH as biological
sciences, chemistry, geology, deography,.civil ecgi-
netring, and mechanical and aerospace engineering,
as wed / as She main library and the'computing, center.

, Facilities at Lewei include the 38,000 square foot
Cannon Marine Studies Laboratory, a classroom/labors- .

torytadmtnistration building with a-circulating sea-
water system,Alibraryd data processing center.
An 8,009 square foot mine operations building with,

' faciliele; for ship operations and communications,
a net repair, equipment stolItge, end scientific as-
swab y, located alongside a four and one-hslf-
acre harb . The harbor is home to the 120-fdbt
R/V Ca a enlo en an all - aluminum vessel designed 'r
speLif ally for coastal zone. and continental, shelf
work, and two smaller (42 and 47 foot) research vds-
eels. Snakier boats are also available. Portable
laboratory vans may be outfitted for specialized
esearch and mated directly to the Cape.Renlopen or

fo a laboratory or assembly area in either the
, Canpon Laboratory or. the marine operations building.

Other facilities in Lewes include a 24,000 sqlisre,

foot mAriculture laboratory, due to be completed in
late 1979, a residential /seminar fatitity, to be
completed during summer 1980,.and a wind-wave-current

- facility for research on air -see interaction. Just
dedicated in summer, '1979 Laboratories ror.pollus
tion ecology biology, Chemistry and marine sediments

" ace lodaied at four other sites in Levee.

The following degrees and their related courses
.-"<"" 'are offered

OSC,11001, OF TAPE
.

AND HEALTH SCIENCES

1. Bachelor of Arta with option in marine biolOgy.
2.. Master of Science (with specialization in

marine biology).
.3. Ph D Degire (with dpecidltzation in marine

biology).

BIOLOGICAL SCIENCES

11.623 Parasitology
,11.630 Tohthyology

634 Advanced 1pyrnalted,Acso
636 Protozoology -Vs
6/7 Population EcologY.
638 CommunitiennA Vosystems
641 Microbial. Ecology 411

631 Comparative Animal Physiology
666., Special- Problem
671 Immunobiqlogy
.674 Limnolsgy
868 Research
869 flasterbs Thesis

6 969 Ph.D. Dissertation

p

4'

FACULTY

4'

4

4

3

3

3

4

3

1-6

3

3

1-9

1-6

1-12

Eisenberg, Robert M Ph.D., Associate Professor
Francis, David W., Ph.D , Professor

lend, Lawrence E., Ph,D., Assistant Professor
KmAahl WOW W., Ph.D., Assistant Professor,
Tripp, docents R., Ph.D., Profetsor

0

2r,

DEPIRTMENTSFCEICIAIMY.

1. Bachelor Of Arts'
.2 Master of Arts or Master of dente

GEOGRAPHIV

3

3

a

G 220 Meteorology
G 320 Water Resources
G 620 'Advanced Meteorology 3

G 651 Microclimatolo6 3

G 652 Seminar in Climatology
G 672 Remote Sensing of Earth Resources 3

C 855 Climatological Research 3

FACULTY

Bunkse, Edmunds V. Ph.D , Assistant Professor
Field, Richard I , M.S., Lecturer
Kalkateint Laurence S., Ph D., Assistant Professor
KIetas, Vytautss, Ph.D., Professor

' Mather, John R., Ph D., Professor and Chairman
Melerding, Thomas C.. Ph.D., Assistant Professor
Rees, Peter W., Associate Professor
Ulrich. Roger S,,Ph.D., Assistant Professor
Willmott, Core J., Ph.D , Assistant,Professor

DEPARTMENTOPGEOLOGY

1. Bachelor of Sciapce

2 Master.of Science in Geology
3. Ph D. in Geology.

4
GEOLOGY .'

' .

GEO 331 Geology of th6. World's 06tans

GEO 609 .Dynpmic Processes in Sedimentation
GEO 611 Quantitative Geomorphology
CEO 631 Marine Geology
`GEO 632 Geology of Recent Sedimentary

EnvironAlints

GEO 634 The Geology of Codists

Gild 653 Elementary Geophylics I
GEO 666 Special Problem
GEO 806 Micropaleontology
GEO 830 Geological Oceanagriphy
GEO 853 Applied Seismology
GEO 866 Special Problem

PAeULTT

3

3

3

3

3

3

3

3

1-6 .

Biggs, Robert B., Ph.D., hociate Professor
Class, Billy P., Ph.D., Ahociste Professor,
Jordan, Robert R., Ph.D., Assoliate Professor
Kraft, John C., P/1.D., Professor and Chairman

Sheridan, Robert E., Ph.D., Associate Professor
Swain. Frederick M.,
Thompson, allsq,M.. Ph.D ssochte Professor

tWehmiller, John P., Ph.D., Assistant Professor

COLNEGE OP MARINE STUDIES

1. Master of Arts or Master of Science in Marine
Studies.

The College distinguishes between the M.A and
M.S. degrees by the specialization selected by"
the student

2. Master of Marine Policy.

e

i812 is



3. Ph.D. in Marine Studies.

Each Ph.D. applicant oust fulfill the university
residence requigeeent of 014continuous academic

fear.

The,following courses are offered'by the College.

Those courses say be supplemented by marine-related
.dafferinge in other department,. . 0-

MARINE STUDIES

PIPCMS 200 Introduttion to Oceanography

CMS 600* Concepts in Physical Oceanography

CAS 602 Oceanic and Atmospheric Dynamics

CMS 603 Fluid Dynamics of Estuaries

CMS 604 , Air-Sea Interactions I

CMS 605 Air-Sea InteraCtiona II

.CIS 606 ' Geophysical Fluid Dynamics I

CMS 607 Geophysical Fluid Dynamics II

*CMS 608

CMS 609
CMS 6i5*
CMS 616

3

3

3 .

3

3
3

3

Coastal /Ocean Fluid Dynamics ,e,.. 3
Oceanic and AtMlospheric Circulationd
Concepts in Biologics/. Oteanograpke3

Malacology: Biologyoof the Hol- .'

luica

CMS 617 Tide Marsh Ecology
ckS, 61 8' Zooplanktin Biology

CO 619 Introductory Marine Biology

CMS 620 Principles of Toxicology

CMS 622 Marino Food Technology

CMS 627 Marine Botany

CMS 628 .Introductino to Estuarine and
Coastal Ecology

CMS 629 Topics in Marine Biology
CMS 6300 concepts in Marine Geology
CMS 631 Marine Geology ,

CMS 645 Concepts in Chemicll Oceanography 1

CMS 646 Chemical Oceanography 3

CMS 647 Physical Chemistry of Seawater 3

CMS 648 Marine Geochemistry .. 8
CMS 649* Organic Chemical Oceanography 3

CMS 650 Clay Mineralogy 3

CMS 652 Marine Algal Biochemistry /Physi-

ology 3'

CMS 670* Concepts in Marine Affairs 3

CMS 671 -72. Maritime+latory 3, 3

CMS 673 International Law * 3

CMS 674 Legal Aspects of the Coastal Zone 4 3

CMS 675 Economic$ of Natural, Resources 3

CMS.676 Mayitime Law e 3

CMt 677 Benefit/Cost Analysis 3

CMS 678 Environmental Law 3

,CMS 680* Colicepts in Applied Ocean Science 1

CMS 681 Remote Sensing of the Environment 3

CMS 482/%82 Remote Sensing in Agriculture 2

CMS 683 Structural Mater *in Seawater 3

CMS 817 Biology of Marine e 4 .

,CMS 818 ' Invertebrate Me 3

'CMS $19 , Benthic Ecolog 3

CMS 827 Current Topics Biology 2-4

CMS 828 MarineInveitebatEt 4

CRS 866 Special Probrem 1.-6,

CMS 868 ' Research. ' 1-9

CMS 869 Master'! Thesis. 1-6

CMS 969 Ph:D. Dissertation
.

1 -6
'

*Concepttoursed

3

3

3

4

3

3

4

3

3

3

4
FACULTY

dui

Forty-nine faculty eobers hold appointm:nts in
the College.of Marine Studies. Many of these hold

joint appolntoents with other departaenta within the
University (noted 'in parentheses).

J

Abbott, R. Tucker, Ph.D., Adjunct Professor
Anderson, Lee G., Ph.D., Associate Professor

(Economics)
Austin, Paul A., Ph.D., Adjunct Professor
Eggs, Robert B ,1111.D., Associate Professor and

Assoolste Dean (Geology)
' Bolton, Ellis, Ph.D., Professor
Carriker, Melbourne R Ph.D , Professor

Castle, John E., Ph D., Adjunct Prdfevor
Church, Thomas M., Ph.D., AssociatePeofessor

(Chemistry)

Culbetson, Charles H , kh.D Assrstant Professor

Daiber, Franklin C Ph.D., Professor (Biological
Sciences)

Dalrymple, Robert A., Ph.D., Associate Professor
A (Civil Engineering)

Dean, Robiert G Ph.D.. Professor (Civil'Engi-

neeang) -

Dexter, Stephen C., Ph.D,, ?ssistant Professor
Epifanio, Charles E., Ph.D., Associate Professor
Gaither, William S., Ph,I) , Professor and Dean

of CMS (Civil Engineering)
*
Corvine, Richard W , Ph D., Asselate Professor
Gibbs, Ronald J., Ph D., Professor
'Gibson, James R., Ph.D., Adjunct Associate

Professor

Glass, Billy P , Ph.D.,.Associate Professor
(Geology

Huang. Norden E., Ph.0., Adjunct Professor
Hurd, Lawrence E." Ph.D.. Assistant Professor

piological Sciences)
Jordan, Robert R., Ph.D., Associate Professor

(Geology) -
Klemas, Vytautas. Ph.D., Professor (Geography)
Kraft, John C., Ph.D., Professor (Chairman of

Geology)
Lewis, Thomas B., J.D., Visiting Lecturer
Lotrich, Victor A., Ph.D., Associate Professor

(Biological Sciences)

Lozano, Carlos J , Ph D.. Assistant Professor
(Mathematics1

Lundin, Leroy R , Ph.D Assistant Professor
(Mathematics)

Mangone, Gerald J.,Th.D., Professor (Political
Science)

Maurer, Donakd L., Ph.D., Associate Professor

(Biological Sciences)
Merrill, James H., Ph.D., Professor (History).
Oliver, Janes K., Ph.D., Associate Professor

(Political Science)
Pleass. C,M.. Ph.Dp." Lecturer
Price, Kent S., Ph.D., Asskciat, Professor and

Associate Dean (Biological Sciences)
Pruier. Gary S., Ph.D., Assistsqt Professor

Sharp, Jonathan H , Ph D),__Atkistant Professor

Sheridan, Roberel., sociate Professor

,(Geology)

Smith. David We. Ph.D., Assistant Professor
(Biological Sciences)

Somers, G. Fred, Ph.D.. Professor (Biological

Sciences)
Swain, Frederick M., Ph.D., Professor (Geology)
Taylor, Malcolm, Ph.D., Assistant Professor

( Biblogical Sciences)
Thoroughgood, Cerolyn A., Ph D., Associate Profes-

sor (Human Resources)
Vinson, Jack R , Ph.D., Professor (Chairman of

Mechanical.snd Aerospace Engineering)
Wang, Hsiang, Ph.D., Professor (Civil Engineering)
Warren, Robert, Ph.D., Professor (Urban Affairs)
Wehmiller, John F.. Assistant Professor (Geology).
Wood, Robert R., Ph.D., Professor (Chemistry)
Wu, Jin, Ph D., Professor (Civil. Engineering)
Yang, Cheng Y , Ph D , Professor (Civil Engi-

neering)

187..
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To obtain fUrther InfOrmation. address 1111101es

DZ. Robert B. Biggs, AssocistesQean
Cjillege of Marine Studies
University of Delaware
Newaxk, Delaware 19711

) DEPARTICNT OF CIVIL ENG1NTER1NG

Ocean engineering courses are offeted both at the
main campus in Newark and at the College of Marine
Studies complex in Lewes, On-campus laboratory
facilities are located primarily within the Depart-

, nents of Civil Eligineering and Mechanical And Aero-
space Engineering The fluid mechanics laboratory
contains a combined towing and wave tank with eight-
foot by five-feet test section, a 90-foot long wave
tank. a free surface hydrodynamic tank with a four-
foot by six-footitest 4tio . a rotating flow table

1

and a ripple tank A Whber of oceanic research
vessels and a 50-foot by 50- opt wave basin are Ire-
dquently used facilities at Lewes.

The environmental engineering laboratories le
equipped for chemical and biological analyses o
water Specialized equipment includqs stability '

..-

indicator. turbidimeter, BOD apparatus, Kjeldahl N
viscometer, Warburg respirator, City analyzer, and a
D.O. *probe accurate to one part' per billion of dis-
solved oxygen

Well-equipped soil mechanics, metallurgical and
structural laboratories are also available for marine.%
oriented research.

The University offers the following degrees.

1 Bachelor of Civil E2gineering - with speciall-
.zation in Ocean Engineering (Department of Civil
Engineering)

2. Master 11 C1111 Engineering - with specializa-
tibn in Ocean Engineering.

, 3. Ph D in Applied Science - with specialization
in Ocean Engineering,

The following coursea are offered in conjunction
with the above programs'

CIVIL ENGINEERING

'

CE 633 Physical Aspects of EnvirotentaI
Engineering 3

CE 637 Water Quality and Pollution 3

"CE 639 Hydromechanica 3

CE 666 Special Project 1-6
CE 667 Special problem. WatertWave Theory 3

CE 671 Ocean Engineering 3

CE 572 Topics in Ocean Engineeri 3

CE 673 Marine Soil* Engineering 4
CE 674 Coastal 9nd Estuarine Geotechnique 3

CE b75 EngineedIng in a Coastal Environment 3

CE 683 Probabilistic Engineering Analysis
CE 815 Probabilistic Structural Engineering 3

CE 816 Structudil Dynamics 3

CE 831 Theory 2f'Water Trdatment 3
CE 832 Theory of Waterwater Treatment 3

CE 834 Advanced Water Resources Engineering 3

CE 837 Mechanics of Free Surface Plow
CE 839 Applied Hydraulics
CE 870 Marine Hydrodynamics 3

0

fi

CE 871 Marine Strucaree
CE 874 Geophysical Fluid XechhnIcs

4

GEOGRAPHY

3

3

3

3

3

3

3

3

3

4

`0 220 Meteorology

GYrOLOGY.

CEO 631 Marine Geology
GEO 632 Geology of Recent SedtmenSary

, Environmental

MECHANICAL AND AEROSPACE ENGINEERING

MAE 622 Introduction to Stability and Control
MAE 633 .Hydromechanics
MAE 833, Fluid Mechanic Stability
MAE 611 Principles of Continuum Mechanics

MATERIALS AND METALLURGY

MET 611 Corrosion and Coriosion Control

DEPARTMENT OF CIVIL ENGINEERING

(r Dalrymple, R.A., Ph D., Assistant PrOfessor
Dean, R G., Ph.D., Distinguished Professor
Wang, Hsiang, Ph.D., Professor
Yang. Chent Y Ph.D., Professor

DEPARTMENT OF MECHANICAL AND AEROSPACE L%01NEER1NG

Greenberg. Michael E. rofessor
VinsonMack R., Ph.D., Pro e or

COLLEGE OF MARINE STUDIES

Caithqr, William S., Ph D., Professor and Dean
Klemas, Vytautes, Ph.D.. Professor
Wu. Jin, Ph.D., Professor

To obtain farther information, 'address inquiries
to

Ocean Engineering Program
Department of Civil Engineering '
University of Delaware
Newark, Delaware 19711

111)%4UNIVERSITY OF R1DA
Gainesville. Florida 3261

The University is involved in a broad ray of
marine-related activities beyond formal cu I

The specialized facilities discussed below are di-
rectly used in education. For the most Ipart. the
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University of Florida's curricula in the marine sci-
' encea are formally established at the graduate level,

wherein a student CYhducts research and is permitted
broad flexibility in couraevork.

Off campus laboratories provide easy, access to

both the wilt and Atlantic coasts. Within an hour's

drive the superb variety of marine add estuarine
communities of the Gulf of Mexico is availablh
through the facilities sf the Univntally of Florida
Marine Laboratory on Seahotse Key,4which
three miles offshore, opposite Cedar. Key. Laing
accommodations shrprovided in a 10-riaom lighthouse
and a 20 by 40-foot Laboratory Wilding, complete
with running sea wateravailaNe for iesearch upe.
The Laboratory maintains a-.3-foot research vessel
equipped foi dredging, trawlihga, and scuba work and
a number of smaller outboardpoOered boats for shal-
low water Ord inshore use. A dock and marine rail- se
say bra situated next to the lallaratoryt. The loca-

tion Sea Horse Key provides are of access to
diverse habitats ranging from frsshwater rivers,
estuaries and satt marshes to th* marine water of
the Gyif bf Mexico. Clark Island eyed the'surrounding

waters, amounting to 41 acees, located near Sea Horse
Key belong to the University of Florida. This undis-
turbed area is available for us4iA intenilve stud-
ies of estuarine resources and processes. The_Flor-
ida Institute for uceanograplly (FIOr pro'etdes deep

water oceanographic vessels for University personnel,
thus extending the capabilities of the Laboratory.
Ship time is obtained upon approval of submitted pro-
posals to 3,10,

The C.V. Whitney 'raring Research taboratory at
Mariteland in Fiagler County on the_piantic coast
is only two hours away from ClineseIlle and offers
modern facilities for biochemical, behavioral, bio-

. medical, fish add marine mammal research. The hab-
ltatwavailable for study here include those asso-
ciated with a high-energy coastline as well as the
unique coqiiina rock outcrop. -Both laboratories have
accommodations for extende. stays.

The Marine Biology Program is,psrt of the curric-.
ulum of the Department of Zoology'. On-campus facil-
ities for a wide range of experimental programs in-

. diode two large saltwater aquarium rooms, controlled
environmental chambers, culture rooms, data-serisibg
instruMlntatIon, stailabedzi;lysis laboratories,
scanning and transmission e ctron microscopes, mini-
computefs, and terminals for.accest tcPthe Univ.ersity
Computer Cante( The Florida Sta:)461rum, adjacent
to the Department's Bertram Hail, intains

cant collections available tor research purposes
The program in Marine Biology 11eCeives inteidiscl-
piktary support from faculty and facil4ties.drawa
frbk other units within the University, including
botany, Geology, Microbiology.andoceil Science,
Medicine, Pharmacy, EnvirommeStal Engineering. Flor-
Ida State Museum, biochemistry, Communication Sci-
ences, Coastal and Oceanographic Engineering, Sta-
tistics, Computer Science, Fond Sciences, Wildlife
and Resource ManagemenS, Centet for Wetlands, Sea
Grant and the Marine Advisory' Seryee. ResearCh and

claim cruises, provided by FIO an the VniveVaity of
Florida Marine Laboratory, give essential training
and expetjence in gear handling, sampling techniques,
and analyhis of marine community structure. The
Department of Zoology offer* program of study lead-
ing to the M.S. and Ph D. degrees with research spe-
cializations jri most areas of classical and experi-

' mental zooloIy, including a .broadly based program in

marinebiology. Among the.sreas of current emp.basis

are basic and applied studies in marine ecology,

. zone° aphy, sensory physiology, htbyology, sys-

(
e tem' cs, population genetics, and etbplogy

The Commonication'Sciencespborstory is located
.in thes*artment of Speech, Crested in 1565, the
laboratory has a full -time faculty of'ld and is de-
voting considerable efbitt io underwater speech

communicatIon. This work is supported by the U.54,0

Navy and utilizes six Navy laboratories Including
their research station at Bugg Springs -in the cen-
tral portion of the state ,

*----,_

The Florida State Museum serves as a center for
research in anthropology and natural-history.
Strongly oriented toward basic research. It carries
a dual responsibility as both the state and univer-

esity.puseum Ot particular interest to the aquatic '

sclenZes are the collections of reptiles, amphibians,
fishes and, molluscs. Completion of a new museum

facility on the campus adjacent to the life sciences
bulAingicomplex has afforded a greatly increased
opportunity for research, interpretive displays and
an ever greater level of cooperation with other units
of the university. The new facility includes aquarium
rooms which will be of value to many areas of the
aquatic. estuarine and marine sciences.).

The acadebic and research programs In the Coastal '
and oceanographic Engineering Department are oriented
toward the physical aspects of'coastal snd ocean
engineering. both basic and applied laboratory and

field studies are conducted in the Coastal Laboratory
in Gainesville and at numerous locations on the Coast
ofFlorida. The Laboratory facilities include- 1)

/arm, enclosed areas for hydraulic model studies,
21 'In air-sea interaction Facility with random wave
generation capability, 31 two stratified flow-internai
wave facilities for studying stratified shear flows,
subsurface wave phenomena, flow stability, horizontal
dispeesion in bays, etc , 4) a wave tank in which the
effects of waves on structures, sand notion and other
variables can be investigated, 51 a hydraulic tilting
flume as well as a rotating ring - channel system for
basic studies of the interaction of floArs with sedi-

,ments A coastal data network consisting of bottom
mounted pressure transducers located approx1pately
one kilometer offshore at numerous locationsi around
the state connected to shore and the telephone 'SYS-

tem by underwater cables allow real time wave and
tide measurement from the central computer in the
Coastal Laboratory In Gainsville.

Research presently being conducted includes the
following general areas. nearshore sediment trans-

port, beach and dune erosion under storm conditions.
waves, friction factors associated with arrested
salt wedges, tidal inlet hydrauliss and stability,
marina ailtatiOn and water quality problems, nature
essiated beach nourishment, Pre41ction of hurricane-
associated sea severity, and-triterion for the estab-
liahmene of a coastal construction setback line.

The Florida State Grant College is administered
at the University of Florida. on behalf of the State
University System of Florida and affiliated private

InstitutioPs. Fsculty and their students In many
departments, including food science, veterinary med-
icine, nursiag, srchitecture, foresety, and others
not offeribg many marine-oriented courses, have re-
ceived Sea Grant support

189
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The follZWing graduate degrees are offered (aa0
the number of degrees awarded la&t year in paren-
thesis):

1. Master of Silence (0 and Ph D (5) in Botany'

. Requirements include yore undergraduate courses and
recommendations of the anperviao7,eommittee.

2. Master of Sciance.(5), Master of Engineering
(4), Engineer (0) in Coastal and Oceanographic Engl-

. rteerinA. -(The Ph.D. degree,is offered through one
of the other departments in the College of Engineer-
ing.) A Bachelor's degree in engineering or physical
sciences or articulation work is necessary for ac-
ceptance to the program.

3 Master of Science'in Geology (12). Required

are the ore undergraduate courses and a recommended
sumMer field course.

4. Master of Science (8) and Ph.D. (1) in Zoology.
Requirements are the Lore curriculam,and recommends-
Siena of the supervisory committee based on written
examinmtions

The following courses are offer, in conjunetion
with the above programs

UNDERGRADUATE COURSES

BOT 3043 Introduction to Ecology
NOT 3153 Local Flora
BOT 3173 Weed-Identification
PCB 5046 A4vanced Ecology
BOT 5405 PRvcology
NOT'5435 Introductory Mycology
NOT 5465 Mossei and Liverwoits
BOT 505; cosystems,of Florida
BSC 2010 Organismic Biology
BSC 2021 Molecule; and Cells
BSC 2012 Populations and Communities
PCB 3063 Ginetics
GLY 4700 Geomorphology
GLY 5241 Geochemistry .

GT 5555 Sediaentology

GM 1734 Marine Geology
OCE 4005 Introductory Oceanography
OCII 4016 Introduction to the Coastal and

Oceanographic Environment
OCP 4290 Coastal Hydraulics

. EOC .5052 Ocean Engineering
EOC 5310 Acoustics indfluids
DOC, 5318- Introduction to Ocean Chemistry

for Engineers
BOG 5860 Harbor Engineering
ZOO 3203 Invertebrate Zoology
ZOO 3303 Vertebrate Zoology
ZOO 3605 Chordate Embryology

4 PCB 4044 General Ecology
PCB 4745 AninAl Physiology

' ZOO 3513 Anima Behavior
ZOO 4404 Integrated Marine Biology
ZOO 4926. Special Topics Marine Benthic

Communities and Oceanographic
Practicum

ZOO 4905 ' Individual Studies in Zoology

GRADUATE COURSES

PCB 6356 Ecosystems of Tropics
BOT 6576 Phdtophysloiogy of Plant Growth
NOT 6646 Ecology o Aquatic Plants,

NOT 6666 Advanced Tropical Botany

5

3

Z.

4

5

,5

5

4

4

5

4

4

4

4

4

4

3

4

4

4

4

S

5

5

5

5

5

BOY 6951
.

EOC 6169
tOC 6430

!0C 6431.
EOC 6850
EOC 005

Bog 6910
EOC 6932

EOC 6934

EOC 6939
EOC 6940
EOC 6971
G,LY 6250

GLY 6574

GLY 6575
CLY 6060
CLY 67135

OCG 6276
OCP 6056
OCP 6165
OCP 6167
OCP 6169
OCP 6295

OCP 6296

OCP 6297

bcp 6555
OCP 65.56

ZOO 5405
ZOO 5317
ZOO 5487

PCB 6049
PCB 6447

ZOO 6207
ZOO 6336
ZOO 6456
ZOO 6506

Z90 6816
ZOO 6857

* ZOO 6905
ZOO 6927

Tropical Biology.
Application

Littoral Processes
Coastal Structures I
Coastal Structures II.
Simulation TecUniqueS
Individual Study in Coastfl and

Oceanographic Engineering
SupeFvised Research
Selected FieI4 and Laboratory

Problems
Advanced Topics in Coastal and

Oceanographic Engineering.
Graduate Seminar
Supervised Teaching
Research for Masterts,Thesia
Mineralogy of Clays
Fluvial. Deltaic and TAnaitionai

Environmenta of Sedimentation
Coastal and Estuarine Geology
Paleoecology
Geomorphology of Southeastern 1.;

Geological Oceanography I'
Physi;al Oceanography
Ocean Waves I Linear Thiory
Ocean WaveS II- Nonlinear Theory
Ocean Wave Spectra

in Ecological
12

4

4

y4
4

1-9

1-5

3;8

4

4

4

4

4

4

4

4

4

Estuarial Hydromechsnics and
Engineering I 4

Estuarial Hydromechanics and
Engineering II

Estuarial Hydromechaalcs and
Engineering III

Air-Sea Interaction I: Ricroscale
Air-Sea Interaction II Macrossale,

4

4

4

4

Biology of Marine Animals _ 5

Marine Ecology 5

Analytical Techniques iniMaprie
Ecology 2

Seminar in Ecology ..2

Community Ecology 5

Advanced Invertebrate Zoology 5

Principles of Systematic Zoology
Icthyology S

Ethology ' 4

Zoogeography 3

Advanced Studies in Zoology 12

Individual Studies in Zoology 1-5

Special ToOfcs In Zoology.
COLA Eeef Ecology 4

Marine Benthic ,Communities , 4

Marine Invertebrate Embryology 4

Behavior and Ecology of. Marine

Larvae. ' 4

Oceanographic Practicua 4 1
Selected Topics in Marine Ecology d4

4

The instructional staff for the courses
above includes the following:

liated .

BOTANY

Anthony, D S., Ph. D., Professor
Davis, J.S.. Ph.D., Professor
tWel. J.J., Associate Professor
Griffin. D.0 III, Ph.D., Assdciate Profeasor
Hodgson, L.M. Ph.D., Assistant Research

Scientist
Humphreys, T.E , Ph.D., Professor
Judd, W.S., Ph.D*, Assistant Professor

4 Kimbrough. Ph D., Professor
4 Lucansky) T.W., Ph.D , Associate Professor
5 Lugo, A.E.,."Ph.D., Associate Professor

12 Mullins, J.T., Ph.D., Professor
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Shanor, L., Ph.D., professor
Smith, R.D., Ph.D., Professor
Vasil, I.K., Ph.D., Professor
Ward, D.B., Ph.D., Professor

COASTAL ENGINEERING

Chid, T.Y., Ph.D., Professor
Gondeck, A.R., Ph.D., Aisistane-Engineer
Mehts, A.J., PhyD., Assistant rrofessor
Ochi, Michael:11.D., Professor
Parthenisder; E. ,Ph.D. , Professor

4 Shemdin, 0.H., Ph.D., Associate Professor

". Sheppard, D.M., Ph.D., Assoicate Professor
Wang, Y.H., Ph.D., Associate Professor

GEOLOGY

Fades, J.L , Ph.D., Associate Professor
Griffii1PG.M., Jr., Ph.D., Professor
Kuhnhenn, 0.L., Ph.D., Assistant Professor
MacFadden, B.J., Ph D., Assistant Professor
Mueller, P.A., Ph.D., Associate Professor
Pierce, RAO., Jr., Ph.D., AsssElate Professor
Pirkle, E.G., Jr., Ph.D., Professor
Randazzo, A.F.,,Ph.D , Professor

) Ridge, J.D., Ph.D., Adjunct Professor

. Shaak, G.D., Ph.D.. Assistant Professor
Smith, D.L , Fh.D Associate Professor
Sp gler, D'P.Ph.D , Associate Professor
1j hi, P.M., Ph.D., Professor
ebb, S.D., Ph.D., Professor

/

ZOOLOGY

Ache,..B.W., Ph.D., Associate Professor
Apderson, J.F., Ph.D., Associate Professor
Berner, L., Ph.D., Professor
Bloom, S.A., Ph.D., Assistant Professor
Brocliman, H.i., Ph D., Astistant Professor
Brodkorb, P., M.D., Professor
Corr, A.G., Jr., Ph.D., GraduateResearch

Professor
, Care. W.E S., Ph.D., Professor

Deevey, C.C., Ph.D.; Adjuncttdfessor
DeWitt, R.M., Ph.D., Associate Professor
Eisner, T., Ph.D Graduate Reseatch Professor
Easel, T.C., Ph.D., Professor ",'

Peinsinger, P., Ph.D., Assistant Professor
Giesel, J.T., Ph.D., Associate Professor
Gilbert, CA., Phi.. Associate Professor
,JOhmson, F.C. II, 'Ph.D., Professor

Johnston, D.W., Ph.D., Professor
Kaufmann, J.H., Ph.D., Professor
Lancieni, C.A., Ph.D,, Associate Professor
Maturo, F.J.S., Ph.D., Professor
McNab, 3.K ; Fh.D.,.Professor
Nicol, D.., Ph.D., Professor
Hornig, F.G., Ph.D., Professor.
Roisking, J., Ph.D., Associate Prbfessor
Schwas's:sup, H.O., Ph.D., Associate Professor
Wslbrunn, ELM., Ph.D., Associate.Professor,..44,
Westfull, M.J., Jr '., Ph.D., Professor

Wolff, R.G., Ph.D., Assists:it Professor

SEA GRANT "
.

41

Arks,..D.A., B.S., Oarine Specialdst
Clarke, M.L., Ph.D., Marine Advisory program

Coordinator
Leahy, T., M.S., Editor

f.

. 1 .

Popenoe, H L., Ph.D., Sea Grant Director
Seaman, W , Ph.D., Sea Grant Assistant Directon

To obtain further Information, address inquiries
to:

Director
Center'for Aquatic Studies
2001 McCarty Hall
University of Florida
Gainesville', Florida ?260

UNIVERSITY OF GEORGIA
Athens, Georgia 30602

C

At the University of Georgia faculty =embers in
several departments, including Botany, Zoology,
Microbiology, and Geology, are actively involved is

marine research and offer marine-briented courses .
However, the University of Georgia does not offer.s
degree in marine biology, marine,ecology, ocean-
ography, or other fields of marine science at either
the undergraduate or graduate level.

Students interested in attending the University
of Georgia to pursue marine sciences may apply for
admission to'the department of their primary inter-

est Another option avallabke for students inter-
ested in a Ph.D. degree in :seine ecology, is the
Ecology Degree Program, an interdisciplinary program
'ftablished several years ago to provide students
with an opportunity to obtain the Ph.D degree out-
side of the traditionardepertment mode.

Faculty members vho participate in marine research
and educeSeon at the University of Georgia and the
University System's Skidavar Institute of Ocean-

ography comprise a Marimeltiences.Faculty Repre-

sentation in this Marine Sciences Faculty presently
includes the University ofsGeorgia's Marine Insti-
tute on Sapelo Island and Marine Extension Service "

at Brunswick and Savannah, the Department of Botany,
Zoology, Microbiology, snd Geology, and the SkiSavay

../

Institute of Oceadography at Savannah.
"

The University of Georgia's coastal facilities
include the Marine Institute on Sapelo Island, the
Marine Resources Center on Skidavay ;eland, and the
Fisheries Extension Station at Brunswick. Also lo-

cated om Skidavay Island is the University System's
h facility, the Skidavay Institute of Ocean-

ogrAPIIY-

The Marine Institute is located on the southern
end of Sapelo Island. Primarily s ch facility,

it is involved mainly with marsh ecological research.
Current interests are focuseton energy flow in the
marsh ecosystem, cycline-of materials and nutrients
through the marshes, and factors regulating the
metabolism of the marsh ecosystem. A staff of 36
scientists, technicians, and support personnel is
in residence throughout the year. The Mafine Insti-

tute also serves as s research site for faculty



membera and graduate atudents based on the main am-
pus of Athens, Formal courses are not offered at the
Marine Institute. Physical facilities of the Marine
Institute include several laboratory buildings, reel-

. dences, trailers. dormitories, dining hall. boat
house and maintenance shops. The Institute operates
the 44-foot S arti and other small hosts.

The Marine Resources Center is located on Skidaway
Island. outside of Savannah. Since 1973 it has
served as the.major site in the State for marine
educational programs designed to supplement the
needs of pre-co114.no. undergraduate and graduate
levkl classes. The building has aquarium facilities
for exhibiting live apecimene'conmon to Georgia
coastal waters, other instructional exhibits, sem-
inar and lecture rooms, 4ald laboratories with run-
nino, seawateK. Dormitory and dining}ecilities are
avallible A staff of 20 including scientists,

tecttniclens, and support personnel is in residence.

Courses are offered for college credit in the
summer thr,..igh psrticipsting institutions in the

- Lniversity System of Georgia. Information concern-
ing summer courses can be obtained from the Marine
Sciences Program, Ecology Building, University of
Georgia, Athens, Georgia 10602.

From Sep.tember to June, the Center serves as a
field station for schools and' colleges In Georgia
where teachers can bEing their science classes to
obtain direct experance with t1.,e urine environment.

The Fisheries Extension Center, with a staff of
17 is located at Brunswick. It assists th5/seafood
industty. including fishermen and processors, and
other marine-related industries to increase their
efficiency and capabilities through programs of
applied research. adylsory services,.and training.
The Brunswick area is a major site for the shrimp
industry in Georgia, The fisheries Center operates
;he 57-foot shrimp boat, Captain Gene, to provide'
training, to carry on gear research, and to conduct
resource assessment studies.

A major effOrt of thelisheries Center is to tro:
vide adv4sory assistance to the seafood processfq
indus9111 in regard to seafood waste disposal, quel-
ity.control. and in-plant sanitation.

. .

Thei$Skidaway lnstituteof Oceanography serves as
a marine research facility for the University System
The Skidaway Institute and the University of Georgia's
!Urine Resources Center are located on the northern
end of Skidaway Islands

A staff of 75 scilrgsts technicians, and support
personae are in reel ce The Institute operates
the R/1/ Bluefin, a 75-fopt shrimp boat modified for

celstal oceanograpthic research. 42-foot Horgan J ,

65-foot Kit Jones, and a number of small boats.

Resefrch interests are focused On the continental
shelf and include studies of phytoplankton, zooplank
ton. and bent5os. and physical, chemical apd geol-
ogical oceanography. Another major effort is devoted
to fns study of pollutants (petroleum, heavy metals)
in marine water...

.

The Skidaway Institute does not offer courses or
degrees, but many of its staff members hold adjunct
appointments at theUniversity of Georgia, Georgia
Institute of Technology, and 'Georgia Southern. They
participate actively in the summer teaching program,
and serve as major advisors to graduate students
from various universities and colleges.

The following courses are offered in
,

conjunction
with the above program. Advanced courses that are
wholly or in part marine in aspect Ore listed by
department. Courses numbered 800 or above are
strictly graduate, the others are senior-graduate.

DEPARTMENT OF ROTARY

610 Biology of'the Algae I
832 Biology of Phyconycetes
860 Aquatic Plants
862 Marine Botany

ARARTMENT OF GEOLOCY

303 penentary Oceanography
603 "Invertebrate Paleontology
605 Sedimentation and Stratigraphy
609 Marine Geology
612 Palynology
615 Applfed Oceanography
630 Clay Mineralogy
641-643 Introduction to Research in

Oceanography
645 Geochronology and Isotope Geology
651 Micropaleontology
652 Introduction to Paleoecclogy
660 Solid Earth Geophysics
811 Petrography and Petrology of Sedinen-

tary
.

Rocks
815 Special Problems in Sedimentology,

and Oceanography
825 Plate Tectonics
830 Marine Ecology and Taphonomy
$31 Coastal Geology of.Southeastern

' U.S. (Skidaway)

DEPARTMENT OF MICROBIOLOGY

662 Microbial Ecology
860 Physiology of Bacteria

DEPARTMENT OF ZOOLOGY

603
107

608

660
800

'810
811

813

816
855

858
859

868
869

856
857

5

5

5

5

5

5

5

5

5

5

4

-5

5

5

5

5

3

5

3

5

5

5

. 5

Ichthyology 5

Invertebrate Zoology I 5

Invertebrate Zoology II
Marine Biology 5

Ecological Energetics / 5S
Linnology and Oceanography 3
Biological Oceanography 5

Seminar ih Hydrobiology 1

Marine Ecology 5

Population Ecology 5

Systeps Ecology I 3
Systems Ecology II 3

Systems Ecology Dynamic Analysis I 5

Systems Ecology. Dynamic Analysis II 5

Ecology Seminar 1

Pollution Ecology 5

The instructional staff for the courses listed
above consists of the following'

150T.WY,

Darley. W.Marshall. Ph D.. Associate Professor
Fuller. Melvin S., Ph.D., Professor
Porter, David, Ph.D., Aascfclite Professor

I
GEOLOGY'

'Carver. 'Robert E . phIp., Ass4clate Professor
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%

Ellwood, Brooks B., Pin)) i Assistant +Professor
Frey, Robert )1. Ph.D., Professor -

r
Hurst, Vernon Ph.D.!rpniversitx.Research

Professor
Ledbetter, Michiel 1.. Ph.D., Assistant Professor
Noakes, ,John E. Ph.D.'Associate Professor
Sen Gupta Berl% K.. Ph.D.,,pjofessor
Wenner. David B., ph.T.. Associate'Professor" 4

M1CIt01510LOGY o

Sweaty, William R., M- D., Profebsor
Hodson, Robert E Ph,D.,'Assistant Professor
Patton, JA. S.. Ph.p..,Assistant Professor
Sachet Willies J., Ph.D., Professor

'

'ZOOLOGY 0

Chin: Edward,,Ph.D. Professor
Glasser, John WA, Ph.D., Assistant Professor
Meyer, Judith L., Ph.D., Assistant Professor
Odom, Rustle:, Ph.D., Alumni Foundation Professor
Patten, B.C., Ph.D., Professor
Pomeroy, L.., Ph D. Alumni Foundation Professor
Porter. James W. Ph,D., Aegociate Professor

ail
' Porter, Karen G. Ph.D . Adjunct Associate

1, Professor

iScott,'Donald C.e Ph.D Professor
Thomas, Grace J Ph.D.. Associate Professor
Wieiert, Richard G.. Ph.D. Professor

MARINE EXTENSION SERVICE (Brunswick)

Bough, Wayne A. Ph.D., Associate Director
Gates, Keith, B.S., Research Coordinator I
Harrington, D.L., B.S., Marine Fisheries,

Specialist
Perkins. Brian E.; M.S , Marine Resourfes

) Specialist II

'me Scott. Paul, Markin. Resources Specialist I
Whitted, James, Marine Resources Specialist
Wu, Arnold. Ph.D., Assistant Marine

Scientist

MARINE EXTeeSION SERVICE, (Skidavay Island)

Gillespie, David, Ph.D., Director of Education
Craves, A. Simmons, A B., Research Technician III
Harding, James L., Ph D. Director
Hon, Will. B.S , Marine Education Specialist
Jacobs, L. Anthony. Mari Resources Specialiat I
Kapif Samuel.D. A.B., !search Technician III
Miller, David M.S., Curet
Schleip, Peter F., Assistant Curator

A '

) MARINt INSTITUTE (Sipe'', Island)

Gallagher, John ',A.D., Associate Marine

Scientist
Mainet. Evelyn B., Ph.D., Assistant Marine

Scientist ,
Hopkinson, Cherie', Ph.D., R h Associate
Kinsey. Donald W., Ph.D. (pending), Director
Newell, Steven, Ph.D. Research Associate
Robertson. John Roy, Ph.D., Research Associate
Whitney, David E., Ph D., Research Associate

I

SKIDAWAY INSTITUTE OF OCEANOGRAPHY (Skidsway Island)

Atkinson, t Ph.D., Associate Professor
Blanton, Jackson 0), Ph.D., Associate Professor
Hanson, Roger B., Ph.D., Assistant Professor
henry. Vernon J , Ph.D., Professor of Geology

(VGA) .
.

Howard, James D., Ph.D., Professor
Lee, Richard F.. Ph.D., Associate Professor
M.Connell, Oliver J., Ph.D., Research Associate
Menzel, David W., Ph.D Director

Paffenhofer, G4., Ph.D., Associate Professor
Tenor., Kenneth'R., Ph D., Associate Professor
Wallace. Cordon T., Ph D., Assistant Professor

( Windom, Herbert, Ph.D , Professor
Yoder, James, Ph.D., Research Associate

to
To obtain further information, address inquiries

Graduate Coordinator
(Department of Interest)
University of Geopia
Athena, Georgia 30602

UNIVERSITY rFaGUAM
Agana, Guam 96910

The University of Gum / Marine Laboratory has re-

searchsearch and teaching fad Sties loc&ted on the shores
of Pago Bay adjacent to he main Campus.

% The 19.000 square-foot research building provides 4
research end teaching laboratories and offices and
features a flowing-semiater system. ,The 3,300
Square-foot technical building provides workshop
facilities and maintenance anA storage space. Four-

teen, 18 and 2I-foot boats are available for near-
shore and reef studies, which are the main emphasis
of the laboratory Research equipment includes
oxygen and pH meter'? specificion probes, spectra-

Photometers. microscopes, photographic equipment,
diving gear. and a variety of field sampling gear
More sophisticated' laboratory equipment, including
an atomic absorption spectrophotometer snd a gas
chromatograph are available IA other research lab-

oratories on the main campus. Extensive reference

and research collections, containing several thous-
and species of plants and animals, are available
The Gniversity publishes the journml.HIcrompeica,

devoted

I).

o the natural, sciences of Micronesla and

related a e's.

c
The following degree is offered.

M.S. in Biology with an mophasis available in
tropical marine biology.

a) Thirty graduate credits, Including Bin-
metrics, Biological Literature and Writing. and
six hour' of thesis research.
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b) Comprehensive oral examination.
c) Completion of thesis and oral defense.

Four degrees were awarded during 1978-1979.

. The following marine-otiented courses are offered
in conjunction with the above program.

UNDERGRADUATE COURSES

BI 212 Oceanology

GRADUATE COURSES

MI 440G Ichthyology 4

11I 540 Marine Biogeography 3

BI 512 Nutrient. and Energy Flow in Marine
. 4 Ecosystems 4

BI 516 Morphology of Coral Reefs an Coral 4
Systematics 5

&I 517 Species Interactions in Marine Systems 3
SI 518 Physiological Ecology of Aquatic

Organisms 4
bI 546 Marine Invertebrates
31 547 Fisheries Biology 4

bI 514 Marine aotsny . 4

Ili 690 Special Projects ' 1-3
/'/ ibI 691 Seminar 1

iBI 695 Thesis Researbh 6

.

(

V

The instructional staff for the courses listed
above consists of the following'

MARINE LABORATORY

Amesbury, Steven S., Ph.D , Assistant Professor
Birkeland. Charles E , Ph.D , Associate Professor
Eldredge, Lucius C , PyD., Professor Ns

Marsh, James A : Jr l'h D., Associate Professor.
i.elson, Stephen G Ph D , Assistant Professor
Randall, Richard H M.S., Aslistant Professor
Tanda, Roy I Ph D Professor

To obtain further information, address inquirlei
to

Dr. Steven S .Amesbury. Coordinator
Graduate Proffam in biology
Marine Laboratory
University of Guam
P. O. box EK
Agana, Guam 959I0

"a%

UNIVERSITY OF HAWAII
Honolulu, Hawaii 9682P

.Na
Hawaii's unique location is the Pacific Ocean

tea it inevitable that a marine orientation will
app r in some aspect of all man's activities in
thee islands The ,University of Hawaii, recogniz-
ing t is all-encompassing orientation, has struc-
tured its marine programs to insure that students

I
4

in all disci lines Wee an opportunity to share fully
in the marin? resources of.the university and the
state. natural setting, with beaches, coral
reefs, end ley access to the open ocean, and its
numerous merine:ttlented organizations, combine with
the univ4rsity facilities .to provide an unusual op-
portunity.fol- marine studies.

No single college or. department of.the university
has sole responsibility for marl* curricula. Under
the direction of trie Dean of Marine Programs, there
is a university -wide focus on marine activities.
garine'interests involve the departments'of botany,
zoology, geology' and geophysics, agriculture and
resource economics, architecture, history, and bio-
chenittry and biophysics, among others, in the Col-
lege of Arts and Sciences. Other marine-related

. prograAs and curricula can be found in the School
of Law, the School of Medicine, the College of Engi-
neering, and the College of Tropical Agriculture,

An undergraduate marine non-degree program. the
Marine Option Prpgram, offers students from any
major field of study the opportunity.to acquire a
marine orientation during the pursuit of the bac-
calaureace. Several marine-related research insti-
tutions function both on and off campus, including
the Hawaii Inititute of Geophy ice, Pacific Bio-
nedical Research Center, Look boratory of Ocean
Engineering, Envitonsentsl Ce ter, Water Reaources
Research Center, and the Haw il Natural Energy In-
stitute. Although some departments have a greater
marine orientation than others, Ode is no section
of the university untouctled by marine influences.

THE SEA GRANT COLLEGE PROGRAM

Hawaii's Sea Grant College Program is multi-die-
ciplinarY and multi-focused and addresses s wide
spectrum of concerns the state sees as Immediate
and vital to the well-being of its marine envirqp-
ment. Undergirding Sea Grant activities is the
knowledge that Hava/k, because of its unique mid -
ocean location, has access to vast resources phich
need to be studied and developed without harmful
disruption-of the marks ecosystem in which such
resources are found. Marine research and develop-
ment in Hawaii are as yet largely areas of discover/.
Aa relevant and real needs within the state become '

identified, they will become concerns of the SeS '

Grant College Program at the University of Hawaii.
Current Sea Grant acitivities encompass projects in
marine resources development, socio-economic and
legal studies, marine technology research and de-
velopment, marine environmental h, ma ins
education and training, and extension service,.

ThF educatioi; Iticr era ping mission of the Sea
Grant College Program provides support for develop-
ment of curricula at all the appropriate levels in
the University system. Courses and programs which
have received.or cat receive Sea Grant support in-
clude marine technician training, aquaculture,
marine agronomy, ocean engineering, the humanities,
and other marine instructional related activities.

UNIVERSITY MARINE FACILITIES AND LNSTITUTES

Ship Operations - J. Frisbee Campbell, Scientific
Coordinator

The university operates two large oceanograpc
research vessels from the j?niversity Marine Cengar
at Pier 45 R/V Rana Keoki (15d feet/ and R/V Moans,
Wave (175 feet). A smaller vessel, R/V N01II (69

'
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feet) is used to provide instrultian in oceanographic,,
research for'undergraduate students of the university-I
and cocmunit, colleges and high school students,'ss

well as for instrument testing.

WaikikiAsuarium - Leighton R Taylor, Director

The Waikiki Aquarium is a state-owned museum spe-

cializing in Hawaiian aquatic exhibits. It is lo-

cued in Waikiki and is operated by the UgtVersity
, of Hawaii as a place for the education and recrea-

tion of Hawaii's residents and visitors.

.71skapuu Research Pier - Henry 4. Horn, Acting
Manager

Located at Hakapuy, Oahu, the Makspuu Pills has
offices, warehouse space, and research facilities.
Equipment includes submersibles (currently used for
precious coral%research and harvesting), the Aegir,
an underwater habitat used in diving.physiological
research, a Deck Decompression Chamber, and related
hardware and software necessary for.man-in-the-sea

research.

HAWAII INSTITUIE.OF CEOPHYSICS (#SIG) -

Dr. Charles E Belsley, Director

Adams, V. Mansfield, seismology

vAzok,Abosari, Assmi, Admi,nietratiie Officer I
Andrews, James, Associate Professor
Andrews, Katherine, Technician
Balogh, John, Mechanical Engineer I
Barnett, Irvin, Petrographic Thin Section

Techniciane
Barrett, David, Engineer I
Blackinton, Grant, Design Engineer
Berg, Eduard, Geophysicist

Brow*, Ruth Anna, Administrative Officer
Buddemeier, Robert, Associate Professor
Byrne, David, Engineering Support Pecility

Coordinator
Campbell. John Prisbee, Research Associate IV
Chive, Keith, Professor.
Cooney, Thomas, Manager

A Cote, Raymond,/Senior Electronic technician
Cuddy, David, Technician and Computer Programmer

Cunningham, Robert, Programmer/Analyst
Deng, Steven, Instrument/Data Technician
Duennebier, Frederick, Reiearch Scientist-

Seismology

Epp, David, Research Geophysicist
trlandson, Dale, Data Analysis Technician
Pai, Pow-Poong,.Associate Prqfessor
Pisher,,Edword S., Research Affiliate
Frailty, Charles, Research Associate
Fryer, Gerard, Research Associate
Fujiaawa, Thelsa, Administrative Assistant
FUrumoto, Augustine, Seismologist and Professor
dallagher, Brent, Associate Professor
Garcia, Michael, Assistant Profeasor
Gavenda, William F,, Jr., Electronics Technician

II

nttrust, Aseph, Research Geophysicist-Seis-
aologY

Godley, Valerie, R h Associate III %

Greenberg, Virginia. Research Associate III
Groves, Gordon, Profeasor
Gust, Giselher, Visiting Assistant Professor
Hammond, Stephen, Research Scientist-Geophysicist
Hasaaaki, Constance, Technician I
Harris, David, Electronic Engineer
Harris, Frederick A., Associate Physicist
Vy, Richard, R h Scientist-Marine Magnetics

Hingston, Lora, Secretary

I

Hiraki, Kenneth, Electronic Techician I
Moulton, Edward, Communication Supervisor
Hurd, David, Associate Oceanographer
Husaong, Donald, Associate Geophysicist
Ichinose, William, Electronic Engineer
lahihara, Marjorie, Accounting Clerk III
Jeffcott, Raymond, Marine Technician
Jubinski, Paul, Supervisor Shipbdard-Computer

Facility
Kajiwara, Jane, Secretary V
#Katahars, Keith, Research Associate
Keating, Barbera, Assistant Geophysicist
Khan, Mohammed, Professor
Klionhky. Bernard, Computer Programmer,

Manager
Koysnsgi, Carol, Clerk Steno III
Kroenke, Loren, Associate Geophysicist
Kroopnick, Peter, Associate Professor

Larson, Jimmy,C , Research Affiliate

Latraille, Sharon, Seismological Research
Technician

Laurila, Simo, Professor
Lavin, Ralph, Scientific Olustrator
Lomnitz, Cinna, Research Affiliate
Longfield, Richard L., Assistant Director
Lukas, Roger, Research Associate
Magaarl, Lorenz, Professor
Malaholf, Alexander, Research Affiliate
Manghnani, Murli, Geophysicist

' Mansfield, Karen, Data Technicisn
Margolis, Karen, Lab Technician
Margolis, Stanley; Associate Professor t
Mason, Ronald, Research Affiliate
Mato, Christine, Lab Assistant
Mato, George, Administrative Officer III
Mattes, Hubert, Scientific Instrument Maker II
Maynard, Sherwood, Research Technician

' McCreery, Charles, Research Associate I
McKay, Monica, Computer Fragrammer/Operstoe
Meloy, Ann, Supervisor, Data Processing Fatility
Michel, Jean, Electronic Engineer I
Ming, Li-chung, Research Scientist
Mitiguy, Robert, Instrumentation technician
Miyamoto, Brent, Data Itrocesaor
Moberly, Ralph, Professor and Chairman
Moore, Dennis W., Research and Profeasoebf

Oceanography
Murphy, Ted, Research Agaociate II
Nakshars, Shikiko, Computer Programmer
Naughton, John, Chemist

6 Nelson, Jan, Lab Assistant
Noble, Clyde, Masa- Spectrometrist Ceochemist

Oshiro, Karen, Secretary III
Psnkiwskyj, Kost, Associate Professor
Patvulescu, Antares, Professor of Ocean Engi-

neeringeering
..

Philpotta, John, Associate Geochemist %

Pazi, Pierluigi, Assistant in Geophysics

Fujafet, Rita, Editor IV
Rai, Chandra, Osistant Geophysicist
Redalje, Donald, Research Associate

Redalje, Randi, Lae,AssiAant
Rehbock, Karen, Administrative Assistant
Resig, Johanna, Associate Researcher
Rhodes, Richard, Graphic Artist III t1
Rose, John, Geophysicist
Rowell, Uhni, Educational Specialist II
Russ, Price, Assistant Professor
Ryan, Michael P., Assistant Professor
Schlabech, David, Electronic Technician II
Schlanger, Seymour 0., Professor
Schuhmann, Shufford, Kass-Spectrometrist
Simpson, Michaelt Computer Programmer
SintorP, John M., Assistant Professor

L skIarz, Michael, Computer Programmer

SoroYame, Joanne, Clerk Steno II

Data

.
195,

2/ 4



4

Stan. Douglas, Scientific Photographer

Stroup, Edward, Associate Professor and Chairmal
Sunn, Alvin, Stable loot*. Lab Manager k

Sutton, George H., Professor
Tags, Jean, Clerk "Cep° III
Tamura, Sue, Research Assistant
Terry, Kenneth, Research Associate
Meyer, Fritz, Research Scientist
Thomas, Id, Research Scientist
Thompsonf Noel, Electronic Engineer I

/ ,Van Dev sr, Susan, Secretary
Veeh, Hans Herbert, Reaearch Affiliate/
Vitousek, Martin, Specialiit in Geophysics
Walker, Daniel, Associate Seismologist
Wilson, Douglas, Data Technician
Wolfe, Janet, Technician

i Woodcock, Alfre4 H., Research Affiliate
Woo/lard, Bruce, Technician .

Wong, Diana, Research Assistalit

Wright. Peter, Assistant Researcher-Oceanographer
Wyrtki, Klaus. Professor

Yagawa, Francine, Data Processor
Yaqui, Carol, Administrative Assistant

, Yee, Karena, Clerk-Typist
Hsueh -Wen, Assistant Ceochemist

Yokogowa, Sharon, Computer Programmer
Young, Rialkird, Associate Professor

e The HIG conducts geological, geochemicai, and
geophysical research in the broad field of the earth j

sciences Programa embrace research and advanced 4

training in geodesy, marine geology and geophysics,
physical oceanography, solid earth geophysics, geol-
ogy, geochemistry, underwater acoustics, and tsunamis.
The Institute maintains a twin-engine PBY-type air-
craft and a seismograhpic observatory.

HAWAII INSTITUTE OF MARINE BIOLOGY -
Dr. John Caperon, Director

The Hawaii Institute of Marine Biology, an admin-
istrative unit under Organized Research of the Uni-
veraly of Hawaii, provides research facilities for
use by faculty with research programs, graduate stu-
dents with thesho research, visiting scientists, and
lnhouse research programs It serves as a base.T'br
field trips for courses in marine sciences of the
University Research programs include studies in
'the ecology, physiology, behavior and systematics of
marine animal; and plants, pollution studies, biol-
ogy, chemiaary and pharmacology of toxic marine

1 organisms.) fundemental research in the intertelh-
tionship of organisms and their environment, snd
other varied activitiesi

The Institute is about 17 miles froorthe Univer-
sity of Hawill campus, situated on a small island
(Coconut Island) in Kaneohe Bay. There are shop and
maintenance facilities, a machine shop, a email deltic
room, a computer room with time sharing equipment,
analytical services, stenographic services There
is a 40-foot diesel. boat with winch and A-frame and

a 28-foot inboard diesel boat, plus a number of 13-1
foot and 16-foot Boston Whalers.

The Institute does not grant degrees, but provides
research facilities for graduate students of the
University of Hawaii.

for
To obtain further information, address inq uiries
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Dr. John Caperon, Director
Hawaii institute of Marine Biology
P.,0.Box 1346
Kaneohe, Hawaii 96744

THE J.K.K K LABORATORY OF OCEANOGRAPHIC ENGI-
NEERING - . '1. John O'Brien, Director

jjj

Bathen, Kari H., Ph.D., Associate Researcher in
Ocean Engineering

Bretschdelder, Charle, L., Professor of Ocean
Engineering

Furuto, Gordon T , Technician
Cerritsen, Franciscus, Professor of Ocean

Engineering
Ho, Henry F., Technician
Lee, Theodore T.; M.Sc., Researcher in Ocean

Engineering
Palmer, Robert Q.. Associate Researcher in Ocean

Engineering
Seidl, Ludwig H:, Associate Professor of Ocean

EntineerIng
St. George, A John. Technician

The Look Lab conducts experimental research on
hydraulic engineering problems related to structures
in and physicA1 characteristics of the coastal zone
and deeper ocean. It also researches physiological
Nproblems related to human performance in the sea.
Laboratory facilities include water wave tanks and
hyperbaric facilities, as well as an 18-foot runa-
bout. The laboratory is part of the department of
Ocean Engineering

'HAWAII COOPERATIVE tiSHEBY RESEARCH UNIT -
Dr. James D. Parrish, Leader

I

The Howell Cooperative Fishery PAsearCh Unit
promotes graduate training and research in fAhery
biology by providing students with support, counsel-
ing, and facilities. It functions as part of the
department of zoology. The h program centers
on fishery biology and ecology of inshore Marine snd
inland waters. The unit operates under Joint spon-
sorship of the university, the Hawaii Department of
Land 6 Natural Resources and the U.S. Fish 6 Wild-
life Service.

THE PACIFIC BIOMEDICAl. RESEARCH CENTER -

Dr. FrederIck,reenwood, Director

Allen, Richard D., Associate Professor of
Microbiology

Arnold, John M., Ph.D.. Associate Zoologist
Batkin, Stanley, Professor of Surgery
Chung. Chin Sik, Professor of PH and Genet.
Gibbons, Allan, Administrative Officer
Gibbons, Ian, Ph.D., Zydlessor of Biophysics
Hadfield, Michael G., Ph.D., Assiatant Zoologist
Hanna, Joel H., Assistant Professdr of Anthropology.
Hayashi, Edwin H., Technician
Hong. Suk Xi, Professor of PhysloIggy
Humphreys, Tom D.. Associate Professor 4...Bio-

chemistry
Kane, Robert E., Ph.D , Associate Director
KIemmer, Howard W., Ph.D., Microbiologist .

Norton, Ted R,, Professor of Pharmacology
Palumbo, Nicholas, Professor of Comparative

Medicine'

2/,



Perri, Sam, Research Associate
Rand, David. Research Assoctatt
Setliff, James A., Jr., Researcher in Physiology

.

and Pharmacology
Smith, Richard M.,.Assistant Professor of

physiology
Szekerczes, Joseph. Research Associate
Ueno. Marilyn, Jr. Microbiologist
WhatoviG. Causey. Professor of Physiology,

i

The MC enco rages investigations in the areas
of subcellular ioingy, microbiology, cell structure
and function. r gulatory biology, genetics, behav-
ioral sciences, epidemiology, and other areas of
medical r ch: Its building wovides space. re-
search equipment, such as electron microscopes, and
research facilities. such as an animal colony. to
faculty members, graduate students and visiting
scientists. The center coptaits research labors -

roriel fnrimicrobiology,.physfology, biochemistry,
biophysics, and psychology, in which it fostera and
facilitates research projects of biomedical inter-,
W. It akin maintains the Kewalo Marine Laboratory
.,at Kevalo Basin. ,

CENTER FOR ENGINEERING RESEARCH '
Dr. Charles S. Chen, Director

Kaaiyar Mary. Research Associate
Shinabukuro, Elaine, Specialist

The Center for Engineering Research encourages
development of new engineering research programs and
provides technical and administrative support.to
existing projects. The center' provides complete
services for preparation of proposal and research
reports. participates in the planning, support
services and operation of conferences.. symposia and
workshops. ri keeps up -to -date records of all pro-

oc4als and active research grants and contracts.

The center activities include research in struc-
Cure' engineering, transportation engineering, earth-
quake engineering, water resources, waste water
treatment and disposal, geothermal energy, ocean
thermal energy, fuel, from.biomass, wind energy,
solar energy, theoretical mechanics. heat and mass
transfer.. materials science, coastal engineering,
ocean structures, information theory, solid state
devices, multi-processor computers and Ionospheric
dynamipcs. The center cooperates with other research
organizations in joint arch programs. particu-
larly with the Hawaii Natural Energy institute in
energy related projects.

WATER RESOURCES RESEARCH CENTER -
Dr. L. Stephen Lau, Director

Chang, Jen Hu, Ph.D , Climatologist 4

Chang, Williamson Law
Chun;Mchael, Ph.D., EnvPronmental Engineer
Davis, Dan, M.S., Research Affiliate
Dugan, Gordon. Ph.D., Environmental Engineer
Ekern. Paul C., Ph.D., Hydrologist
Fok, Yui, Hydrologic Engineer
Pujioka, Roger, Ph.D.. Associate Researcher
Gitlin, Harris, M.S., Agricultural Engineer
green, Richard, Ph.D., Soil Scientist
Hufen, Theodorus, Ph.D., Geochemist
Kay, E. Alison, Ph.D.", Marine Biologist
Loh, Philip, Ph.D., Virologist

,

Mink, John, M.S., Research Affiliate
Moncur, James E T., AssociataEconomist
Peterson, Frank L., Ph.D., Hydrologist
Price, Saul, M.S.. Research Affiliate .
Russo, Anthony, M.S. , Marine Biologist
Yamauchi, Hiroshi, Ph D., Agricultural Economist'
Young, Reginald H.F , Ph.D., Environmental

Engineer

' The WPC plans and conducts research related to
Hawaii's water resources. Assists and promotes in-
struction in water resources in several academic
departments, and provides for training opportunities
of engineers and scientists through research. Re-

search is interdisciplinary with a broad base of
physical sciences, technology, ecology, and social,
sciences. It involves hydrology and hydraulic
engineering and, public health, climatology and soil
physics, agricultural engineering and forestry, and
socio-economic,and legal aspects. The center ope-

rates research laboratories and field research

facilities. '

BEKESY LABORATORY OF NEUROBIOLOGY, PACIFIC BIOMEDI-
CAL RESEARCH CENTER - Dr. Ian M. Cooke, Program

Director

Bitterman, M.E.,'Ph.D.. Comparative Esychology

of Perception. and Learning
Blanchard, Robert, Ph.D., Psychobiology
Cole. Robert E., Ph.D., Psychophysics of Human

Vision
Cooke, Ian H , Ph.D., Cellular Neurophysiology,

Eiectrophysiology of Neurosecretory Systems
Ciliary, Howard L., Ph.D , Cellular Nedio-

physiology
Hartline, Daniel K., Ph.D , Cellular Neuro-

physiology
Rayner, !tartin D., Ph.D., Membrane Biophysics

' The BekeSy Laboratory of Neurobiology provides
an.inteliectual and physical focal point for re-
search on neuronal function at the University of

Hawaii. Tti. Laboratory carries on a broad program
of basic research in the neurnsciences including

studies of e biophysics and chemistry of ionic

channels in citable membranes, cellular electro-

physioingica and morphological studies of neuro-

secietion, a AAls and modelIng of small neuronal

systems and eir integrative functioning, studies
of neuronal control of emotional States, human
pyschophysical studies of sensory perception. and
comparative studies and theoretical modeling of
learning processes. The research staff represents
several disciplines including exp rimtntal and com-
parative psychology, neurophysiology, and biophys-

ics. Experimental techniques include /adze' train-
ing, psychophystcal testing. computer analysis and
modeling. surgidal and pharmacological intervenpion.
and electrical spimulation and recording. Marine
invektebrate pretvirations are widely used as model

systems.

Twelve thousand square feet of space includei
photographic darkroom, machine shop and electronics
shop. Research equipment includes electronic equip-
ment'for electrophysiology, processing and analyzing`
Inv voltage signals, presentation and control of /

auditory and visual stimuli, and automatic program-
ming of behavioral experiments
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Graduate students are formally associated with one
of the academic departments ip,which memters of the
research staff hold appointments {physiology, psy-
chology, zoology) although they are encouraged in
their research to take advantage of the interdisci-
plinary character of the laboratory.

6

to-
To obtain further information. address trquiries

Ian M. Cooke

Bekesy Laboratory of Neurobiology
9993 East -West Road

Honolulu, Hawaii 96822

UNDERGRADUATE PROGRAMS

Marine Option Program

Sponsored by the University of Hawaii and the
LnivIxsity of Hawaii Sea Grant College Program, the
multi - disciplinary Marina Option Program curreetly
operates on the Kano *, Windward Community College,

Maui Community College and Honolulu Community Col-
lege campuses of the university system, HOP is de-
signed to provide a marine orientation for under-
graduates from-any discipline Students from more
than 50 different majors have participated in MOP.
Participation in MOP facilitates a smooth transition
into marine-related graduate, work or marine-related..
jobs. The academic requirements are. completion
of a core-curriculum consisting of at least 12 credit
,hours including (a) Oceanography 2Q1, (b) interdis-
ciplinary study in a marine-related field (which may
be met by either IS 261, 361, 461, or 463), and (c)
six credit hours of study within the student's major
or field of interest having a farine orientation.
The student must also Acquire kOulrine skill" under
a field practicum internship.

Marine Option Program student project* have in-
cluded underwater tours of Hanauma Bay (now a major
component of the state's tourist industry), the Blue-
Water Marine Laboratory {a unique seagoing educa-
tional program for high school atudents)q numerous
baseline studies of the ilah, algae, macroinverte-
brates, an& lobatrate in neazahore waters throughout
the state. anstruction of an underwater pipeline
for the Pacific Biomedital Research Center labora-
tory at Kevalo Basin; and working in all phases of

on human diving physiology.

Students have worked with fresh and salt water
aquaculture projects at the Hawaii Institute of
Marine Biology, Oceanic Institute, the state's
Anuenue Fisheries R h Center, and the state's
Aquaculture Development Program at the nepartment of
Planning and Economic Development. Other students
have worked on marine nammal training, physiology,
and behavior as well as marine electronica,and marine
engineering at the Naval Osean Systems Center in
Kaneohe; at sea on oceanographic vessels from the.
National Oceanic and Athospheric Administration, the
University of Hawaii, Oregon State University, and
Texas A491 University. in marine sducation programs
in Hawaii, Florida, and the South Pacific and in
many other marine activities.

1(
BOTANY

Slav the University of Hawaii is the only United
\States univeisity within the tropics, its Botanical
Sciences gsograa offers a unique opportunity for the

study of tropical terrestrial and marine species in
their environment. Hawaii also offers a unique

ecological environment for the study of tropical
plant diseases. Apart from thg facilities on the

Manoa campus, the College of Tropical Agriculture
has research experiment station facilities,on four
islands with laboratoiies at branch stations on
Hawaii, Kauai and Maui. These stations are.st dif-

ferent altitudes dad in different cUmatic zones

Special activities asso ciated with the botanical
sciences program 4re a Sea Grant program in marine
agronomy, a Resources Studies Unit of the National
Park Service, and a plant disease,clinic,

Special facilities at the University include the
Hawaii Institute of Marifte Biology for studies of

marine algae and other marine plants and the"Harold
L Lyon Arboretum for studies on tropical plants.
The Botanical Sciences have recently, moved into a

new $4 5 million plant sciences building located on
the Manoa campus In addition to other fatilit,ief,

this building nouses a new Hitachi HS-8 electr8n
microscope.

Arrangements for study may also be made with re-
spective directors 9f, the Honolulu Botanidal Garden,

the Bernice P Bishop Museum which has extensive
reference material and plant collections. the Pacific
Tropical Botanical Garden, and the Hawaiian Sugar
Planters' Association Experiment Station,

Graduate Degree Requirements

H S (Plan A -- thesis, Plan nonthesis) end

'Ph D degrees in the botanical sciences are offered
At,the discretion of a candidate and his/her commit-
tee, the deg;ee may have the subtitle. Botanical

Sciences (Plant Pathology) The M.S - -Plan A degree

is intended for students pursuing research in botan-
ical scienceaas a profession and requires 12 credit*
for thesis work with a minimum of 18 additional cred-
its for courses approved by the candidate's commit-
tee. The M S --Plan B degree emphasizes the tech-
nological aspects of the botanical sciences and re-
quires 30 credits, 15 of which must be in the major
field or an approved related field in courses num-
bered 600 or- above The Ph D degree in Botanical

Sciences (besides other basic requirements) requires
a dissertation which is to be an original contribu-
tion based on independent research.

UNDERGRADUATE COURSES

410
411151.

4;2
430
436
450
453
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Plant Anatomy
Plant Anatomy Laboratory
Microtechnique
Mycology
Medical Mycology
Natural History of the Hawaiian Islands
Plant Ecology and Environmental

Measurements
454 Vegetation Ecology
461 5ystematics of Vascular Plants
A62 .e4lant Evolution

465 Bryophysica snd'Lichens
470 Principles of Plant Physiology
470L Principles of Plant Physiology

Laboektory
471 Photobiology
472 Photoperiodism in Plants'

480 Phycology

9

3

1

3

3

3

3

4

4
4

3

4

3

1

2

3
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GRADUAT? COURSES

610 Botanical Seminar
612V ; Advanced,Botanial Proble6
615 Morphology/Systematics Seminar
618 Cytology
619 Semiaar in Biology' Teaching

631 Marine Phytoplankton,
640V Environmental and Space '8101

087
650 Ecology Seminar
651 Marine Agronomics
662 Advanced Taxonomy
663 Plant Cytotaxonomy
66$ Nomenclature Seminar

670 Plant Nutrition and Water Relations
671 Energetics and Biosynthesis in the

Plant Kingdom
6711) Experiments in Phytochemiatry
67$ Physiology Seminar
676 Environmental Physiology Seminar
681 Seminar in Phycology Chlorophyta
682, 'Seminar in Phycology - Phytoplankton

681 -xi:Itemizer in Phycology Myxophyta and
- Fhaeophyta 2

684 Seminar in Phycology - Rhodophyta ' 2

.4.99V Directed R 4 variable

1

Variable
2

'3 e
1

3

Variable
2

3

4
2

2

3

3

'1

1

.2

2

BOTANICAL SCIENCES (Dot Sol) t,
The graduate field of botanIcal Sciences combines

the resource, of the departments of botany and plant
pathology to offer programa leading to H S. and
Ph.D. degrees,

700V, Thesis Research
800V Dispertation Research

Vallable
Variable

The instructional staff for the courses listed
above consists of the following

Abbott, Isabella A., Ph.D , Wilder Professor of
Botany

Doty, Maxwell S., Ph.D Professor
Siegel, Sanford M., Ph.D.. Professor

To obtain further information, address inquiries
to:

Chairman
Department of Botany
University of Hawaii
3190 Haile Way
Honolulu, Rawall 96822

'0308) 948-8369

GEOLOGY AND GEOPHYSICS

The Department utilizes all Available University
research facilities, including the Hawaii Institute
of Geophysics (H10), the Water Resources Research
Center, and the Environmental Center. Most faculty
)members hold jojnt appointment, with the Departsent
and one of the thres.inetitutes mentioned above.
In addition to on-campus facilities, graduate stu-
dents may also make use of such federal laboratories
'as the Hawaii Volcano Observatory (USGS), Marine
FLaberies Laboratory (NOAA), Joint (with HIGH Insti-
tut for Marine and Atmospheric Research (NOAA), and
the Honolulu Observatory (NOAJ:).

The education philosophy of the Department is that
the study of the earthaript draw on every related

r

' discipline for solution of the problems in earth
science and that a good foundation in basic geology
and closely related sciences is essential for\ad-
vanttng the frontiers of knowledge in studying the
earth and its resources.

Graduate Degree'Requirements . -
.

)

Both M.S and Ph D. degrees are awarded by the Cr-
Department For the H S degree, students must have
completed work in exploration geophysics, tectonics,
sedimentology, paleontologg. geochemistry, or petrol-
ogy., physical oceanography, and other coursework '

appropriate, to his/her choosen specialization., In
addition to the-general 4squirements for an A.S.
degree, students must have participated in work at
sea or along the shore and have written a thesis.
-For the Ph.D. degiee, students must have an M.S.
degrecor 'have dose well on the M.S. General Exam-

ination. Although there are no formal course re-
quirements for this degree, students generally pre-
pare for the Fh.D Comprehensivi Examination by a
tcombination of coursework and reading. Advanced
students in geology and geophylica generally have
additional expeTience along the coast or at sea.
Most have also been chief scientists of research
cruises l7efore completing their dissertation.

/

The following courses are offered in conjutctio;
with the above programs:

199

101 Introduction to Geology
101L Introductory Geology Laboratory
'102 General Geology and Geophysics
102L General Geology Laboratory
130 Geological Hatarde 3

140 Geology of the Earth's Resources . 2

200 Geology of the Hawaiian islands 3

300 Accelerated Introduction to Geology
and Geophysics 1 4

301 Mineralogy 3

301L Mineralogy Laboratory 2

302 Petrology , 2

3011, Petrography 2

303 Structural Geology 3

305 Geological Field Methods 3

306 Work of Water . 3

307, Sedimentology and.Stratigraphy 1 si

316 Geomerphbloty 3

351 Earthqulke Velemology and Engineering
Hazards 3

360 Principles of' Geophysics 3

361 " IntrodAtion to Geophysical Exploration
Methods 4

399v Directed Reading Variable
407 Ore Deposita 3

651 Geomagnetism and Geoelectricity 2

652" Gravity .
2

653 So11,70 State Geophysics . 3

660v Seminar in Solid-Earth Geophysics Variable
672 Seelnar in Geotectonica, 3

674 Seminar in the Stratigraphy of the

. . Ocean Basins 2

680v Seminar in Geodesy Variable

685 Adjuitment Computation 3

699v Directed Reseatch Variable

6700v Thesis Research Variable
701 Physics of the Earth's Interior 3

702 Geophysical Instrumentation 3

703 _Advanced Selemolbgy 3

'704 Numerical Methods in Geophysical Data
"... Analysis 3

710 Selected Topics in Geology and
Geophylics 2

71j Special Topits in Geology and .

Geophysics 3

3

3

1"

.
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731 ( Seminar to Structurpl Geology
o* 733 Seminar in Igneous tetrology

734 / Seminar in Metremorthic Petrology
735 -Seminar in Crochet' stry
800v Dissertation R

-

2

7

2

2

Variable/

The instructional staff for the coursesilstsd
above Zonsiata of the following.

0

Adams, William, Ph.D., Professor
Berg, 'Eduard. Ph.D4.Professor w
Cox, Doak C., Ph.D, itrofessor and Director of

- the Environmental Center

DuennebTer. Frederick K., Ph.D., Geophysicist
(RIG)

w
.,,t,

Fan. Pow-fotng, Ph.D dwAssodiste Professor
Firmoto, Augustine S., Ph.D., frofessor, ;
Gecia, Michael Ph.D., Assiitant Prefessor
Gettruat, Joseph, Ph,D., Ceophyalciet (RIG)

1.111klanannd. Stephen R., Ph.D., Geopheiicist (HIG)
Hilsley, Cherie; E Profepoor and Dlrec-

, for of Haliali InstiOrteihof Geophysics (H1G)
Hey, Richard Nr, Ph.D.? Geophgficist (HIG)
Hussong, DonaldM., Ph.D., Gi'ostaglcist (HIG)
Troenke, Loren W., ph.D.. ceaphilittlett (MX)

4' Manghaani, Murli H., Ph :.. Professor
Moberly, Ralph, Ph.), , Professor end Department

'Chairman

Peterson, Frank L., Ph.D., Professor
Philpotts, John A , Ph.D., Associate Professor

siesig. Johanna M., Dr. rer. nat., Ameociate

Intended candidates must ptesent a thorough
preparation in general physics, chemistry, and
mathematics through calculus, as,vell as a minimum
of 14 hours of undergraduate credit in meteorology
including courses in climatology, instalments and
observations, descriptive meteorology, and synoptic
meteorology. Deficiencies in undergraduate prepara-
tion must be made up. eaides ptteorbio4 courses,.
courses May be allowed in the fields of oceepography.
physics and mathematics. '

. Professor

Rose, John C.. Ph.D., Professne1
(

.k

OA, Michael P., Ph.D.. Assistant Profer4r
Schlangero. Seymour O., Pn.D.. Professor
Sinon, John M., Ph.D., Assistant Professor.
S'utton. George H , FN.D., Professor
Theyer. Fritz, Ph.D.. Paleontologist (HIG)

*Affiliate Graduate Pacuity (ScientiWhatationed
in MiViii, who assist scadicallyT1 the
University)

DaviA, Don A., Unite Stales Geological Survey
Lockvo John P.. Uni d States Geological Survey
Loomis, Harold G., Nati al Oceanic and Atmos-

pheric Administration
Sheldon, Unite4 States alogical

Survey .,'

. "
To obtain further information, fddreas inquiries

to::

Chairman, Graduate Work Committee
Department of Gerilogy and Geophysics

*University of Hawaii
2525 Correa Road
Hoeolulu, Hawaii 96822

METEOROLOGY

OefreeRequirements (Plan only)

I HL. A .pie 4um of 2 credit hours of course-
work and six credit hours of thesis research. Gen-m,
trail and thesis dominations are required.

2 Ph.D A reading Comptehension if(prie foreign

',language with useful sciebtifispliteratue in the
- field of the candidate. At some time during his "

first year of residence: the Ph.D, candidate may be
p screening exoninatio erequisite

to pc eed toward a degree..

CV

The following courses are offered in conjunction
with the above progransA.

. 639 Meteorology of the Tropical Oceans 2

640 Advanced Tropical Meteorology Laboratory 3
641 Monsoon Meteorology - - 3
642 tumulus Dyaamica 3

643 Cloud Physics 3

644, Physical Meteorolbgy 3
645 Advanced Air Pollution Meteorology 3

646 Statistical Meteorology 3

650 Advanced Theloretical Meteorology I 3
651 Advanced Theoretical Meteorology II 3

699 Directed Research Variable
700 Thesis Research Variable
142 Atmospheric Turbulence 3
745 Dynamic Meteorology in Extratropics 5

746 Dynamic MeteorOlogy in Tropics 5

752 Special Topics in Meteorology 3
765 Seminar in Meteorology Variable
800 Thesis Research , Variable

MICROBIOLOGY

648

697

,V 699
700

800

Marine Microbial Ecology
Marine MicrGbloiogy
Directed Reaearch .

Thesis Research
Dissertation aesearch

I

r
3

3

Variable
J- Variable

Variable

OCEAN ENGINEERING

7:01 Ontroduction to Ocean Engineering

403 Run4SWentals of Ocean Engineering
411 ,Imoyartcy and Stability
4i2 ,R3datonco and PoverIng of Ships
461' ' Coastal and Harbor Engineering I
601 - Ocean Engineering Lsbotektory.
603 Oceanography for Ocean l8 gipeera
607 Wave Dynamics
608 Statistical Analysis of Waves
609 Principles'of Ocean Engineering
612 Seakeeping
614 Ocean Hydrodynamics Laboratory
21 Introduction to Ocean Acoustics
622 Sonar System Engineering ;

623 Electroacoustics
631-632 Structural Design of Ocean Systems

I and II
651 Instrumentation Seminar
652 Nesrshore 'Urine Survey Techniques 3
662 Coastal rm.:JOU/9r Engineering II 3
664 Seiment T;aniport, Littoral Drift and

Dredging Technoloty 3
681 ' Ocean Systems 3
682 . Design' of Ocean Systems
683 Ocean Engineering Design Project 3
69i Special Topics in Ocean Engineer- .

ing Variable
692 Seminar in Ocean Engineering Variable'
694. Economics of Marine Resources 3

696 Topics in Ocean Engineering '1

3

3

3

3 '.**

3

-3
3

3

2

3

3

3

3
2
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699 Directed Reading or Research Variable
800 Thesis Rilsearch Variable

Graicate Paculty

Adams, C.V., M.S., Climatology. Phyaical Ocean-
ography

Chiu, LC., Ph.D., Theoretical and Statistical
Meteorology

Daniels. P.A., Ph.D., Physical Meteorology.
Atmospheric Pollution .

Fullerton, Cal., Ph.D., Cloud Physics
Mnrakami, T.. D.Sc., General Atmospheric Circu-

lation, Numerical Methods
Ramage, C.S., D.Sc.; Chairman of Meteorology,

Tropical Meteorology
Sadler, J.q., M.S., Satellite Meteorology,

Tropical Meteorology
Schroeder% T.A., Ph.D., Miso-Meteorology
Takahaahi, T Ph.D., Cloud Physics

Affiliate Faculty

Price, S., B.S., Physical Meteorology
Pyle, R L., Ph.D., Satellite Meteorology/ 4110

OCEANOGRAPHY

The-University currently offers a master's dhd s
doctoral program in physical, chemical, geological,
and biological oceanography.

Intended Candidate should have an undergraduate
major in physics, chemistry, geology, geophysics,
engineering, mathematics, biology, zoology, or
botany. A minimum of one year of calculus, physics,
and chemistry is required of all seudents prior to .

admittance. eiChnimum of one semester each of geol-
ogy and biology are recommended as well. Graduate
Record Examinations (advanced and aptitude) are re-
quired. Interested students should write to the
department]chairman for a brochure and further
information.

. '

Students pursuing a degree program must take the
'following courses or their equivalents Ocean no,
'621. 622, 623. Theis and other background couraee
Are usually taken in the first year. Subaequently
the student apecializea, depelindinfon his/her 04-
cipiinary inclination. A Departmental Oral Exam is
administered to all students, usually at the end of
the first year of study. At this time the student
may be admitted directly into the Ph.D. proem, or
may be required to work initially toward the M.S.
degree.

al students must demonstrate qualification in
digital computing, must accumulate (or have accumu-
lated) at least one month of field imperience, and
must take at leaseone graduate teminar course in
ocsanagraphy.

Thp.S. program requires a minimum OW of 30
cfed hours. including 18 credits of coursework and
(2 crediteof thesis r. h,

Candidates tor the Ph.D. must pass a comprehensive
examination and a final Aral examination in defente

. of the dissertation. They oust qualify3in one
foreign language.

ft About 402 of marine scientists are employed by
the U.S. Govsrnment, especially by the Departments
of Defense. Ommoserce. and Interim'. Another 40X
teach and do research at academic institutions.

. About 202 are employed by industry.

201

Course: Listed below ax4 available for credit in
the degree program. Additional couraee may be
selected from the fields of botany, chemistry, engi-
neering. geology, mathematics, meteorology, physics.
and zoology a*

The following courses are offered In conjunction
with the above programs.

UNDERGRADUATE COURSES

201 SCience of the Sea
230 Ocean Resources and Ecology
320 Aquatic ution

GRADUATE COURSES

620 Physical Oceanography
621 Biological Oceanography
622 Geological Oceanography
623 Chemical Oceanography
630 Physical Oceanography Laboratory

633 Chemical Oceanography Lab Methods
634 Techniques in Geological Oceanography
635 Radiochemistry and Nuclear Reaction
635L Radiochemical Techniques

636 Phytoplankton Ecology
640 Advanced Physical Oceanography

Scdimehtology I
642 Sedimentology II
643 Marine Geochemistry
646 Zooplankton Ecology
648 Marine Microbial Ecology

650 Mathematical Techniques for Biologists
660 Ocean Waves
661 Tides
662 Marine Hydrodynamics
663 Measurements and Instrumentation
664 Wave Propagation in Oceanography
665 Oceanic Turbulence I
666 Oceanic Turbulence II
667 Ocean Circulation Theories
672 Seminar in Geotectonica I
673 Continental Shelves
674 Seminar in the Stratigraphy of the Ocean

Basins
Marine Microbiology
Directed Research
Thesis R
Deep Sea Biology
Ecology and Management of
Seminar in Oceanography
Topics in Biological Oceanography

;60 Topics in Physical Oceanography
770 Seminar in Chemical Oceanography°
780 Seminar
800 Dissertation Research

697

699

700
702

705
735

.

750

3

3

3

3

3

3

3

1

2

3

1

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

2

3

variable
Variable

3

Marine Resources 2
2

2

Variable
1

1

Variable

The instructional staff for the courses listed
above consists of the following-

Andrews. J.E.. Ph.D., Seafloor Geology, Sediments,
Manganese Nodules, Plate Tectonics

Bardsch, J.E., Ph.D., Ocean Resource Policy,
Aquatic Organism Physiology, Aquaculture

Caperon, J., Ph.D.. Phytoplankton Ecology, Re-
g. source Management

Chave, Ph.D., Mineral-Seawater Interac-
tions, Reefs

Clarke, T A Ph.D., Nekton Population Ecology
Gallagher. B.S., Ph.D.1 Oceanic Tine Structure.

Nearshore Environmental Problems
Grigg, R.N., Ph.D., Ecology of Hermatipic and

Ahermatipic Corals

ti
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Groves, G.V.. Ph.D., The of waves and Tides
Hirota, J., Ph.D., Zoopllton Distribution,

Trophic Dynamics, and Natural History
Hurd, D.C.. Ph.D., Marine Biegeochamistry of

'Silica

Karl, D.M., Ph.D., Marine Microbial Ecology
Kroopnick, P.M., Ph.D., Isotope Geochemistry,

Geothermal Resources, Paleoenvironments
Law, E.A.. Phytoplankton Ecology
Magaard, L., Ph.D., Oceanic Waves and Turbulence
Margolis, S.V., Ph.D., *airman of OCeanography,

Sediment Geochemistr and Paleoaanography,
SEM and Microprobe Analysis

Smith. S V Ph D., Nesrshore Ecosystem Biogeo-
chemistry. Environmental Response Character-
istics

Stroup. E.D., Ph.D., Descriptive Physical Ocean-
'. ography, Equatorial Circulation, Atoll Cir-

calatIon
Woodcock, A.M., Ph.D., Sea-produ.ced Atmospheric

Particles, Air-Sea Interaction, Hawallaq
Alpine Lake Studies

Wyrtki, K., Ph.D., Oceanic Nrculation. Large -
scale Ocean - Atmosphere Interaction-

Young, R.E., Ph.D., Deepsea Cephalopod Ecology,
Function of Bioluminescence in the Deepsea

Affiliate Faculty

Spielvogel, L:Q., Ph D Mathematical Physics
of Ocean

ZOOLOGY

Intended candidates for the M.S. or Ph D. degrees
in Zoology must present a minimum of 18 hours of
undergraduate preparation in zoology, including
courses ip vertebrate zoology (including compara-
tive anatomy), embryology. and physiology, gnd have
completed two years of chemistry (inorganind
organic), one year of physics and courses calcu-
lus and botany.

Zoology courses listed below receive graduate
credit if not taken to satisfy undergraduate defi-
ciencies. One seminar or topics course each year is
required. 702 and 800 are required only for Ph D.
candidates For the M.S. under Plan A a naximum f

six hours, and under Plan B a minimum of six hour
say be elected from related-courses in botany, ch
istry, entomology, genetics, mathematics, meteor-.
ology, oceanography, physics, psychology and other
related areas No the Ph.D., additional work will
be stipulated by the supervising committees. Ph.D.
candidates must pass a reading examination in one
foreign language.

The following courses are offered in conjunction
with the above programs:

PHYSIOLOGY

701 Hyperbaric and Divibg Physiology 3

ZOOLOGY '

411 Zoology of the Lower Invertebrates 4

412 Zoology of the Higher Invertebrates 4

416 Histology 3
417 Hicrotechnique 3

420 Embryology 4

421 Developmental Biology 3

,

gt

I
430
435
439

440
441

450
460
465

470

480
485
497

498
604

605

606
607

608

609
610

619
620
622

631

632

642

666
691

699

702

714

715

716

718

800

Animal Physiology
Endocrinology
Animal Ecology - 3

Laboratory in Animal Ecology 1

History of Zdology 2

Natural History of the Hawaiian Islands 2

Avian Biology 3

General Ichthyology 3

Limnology 3

Animal Evolution r 5

Biogeography 3

Comparative Physiology 3

Comparative Physiology Lab 2

Comparative Endocrinology 3

Comparative Endocrinology Laboratory 1

Principles of Animal Behavior 2

Principles of Animal Behavior Laboratory. .1
Growth and Form 4

Biology of Symbiosis 3

Topics in Developmental Biology Variable

Seminar in Teaching 1

Marine Ecology
Isotopic Tracers in Biology
Biometry
Advanced Biometry
Cellular Neurophysiology
Advanced Ichthyology
Seminar in Zoology 1

Directed Research Variable
Preparation of Scientific Manuscripts 1

Topics in Animal Behavior Variable
Topics in Invertebrate Zoology 3

Topics in F4sh and Fisheries Biology 3

Topics in Animal Physiology . 3

Thesis Research Variable

111:
4

2

3

3

3

3i

3

3

The instructional staff for thqw.courses listed
above consists of the following

Ahearn, G A , Ph.D Invertebrate and Environ-
mental Physiology

Arnold. J.M., Ph.D., Developmental Biology
Bailey - Brock, Ph.D., Invertebrate Zoology
Banner, A H., Ph D., Invertebrate Zoology, Sys-

tematics
Bardach, J.E., Ph.D., Sensory Physiology, gm-

havior, Ecology
Berger, A.J , Ph D., Ornithkogy, Human and

Avian hiscomy
Cooke, I.M.. Ph.p., Cellular Neurophysiology,

Neuroaecretion
Hadfleid, M G., Ph.D., Developmental Biology of

' Invertebrates
Haley, S R Ph.D., Invertebrate t6bryology
HeliTich, F.., Ph.D., Ichthyology, Ecology

emoto. F.I., Ph.D., Chairman of Zoology.
Comparative Endocrinology
ne, R.E., P D., Cell Biology

Tay, L.A., P .D., Malacology
Kinzie,(14. Ph.D., Coral Reef Biology,

Marine ology
Losey, G. ., Jr., Ph.D., Marine Ecology, Behavior
Maciolek, J.A., Ph.D., Linnology, Fishery Biology
May, R.C., Ph.D., Aquaculture, Fish Development
:Popper, A.N.. Ph.D., Sensory Processes of Animal

Communication
Reed, S.A., Ph.D., Coral Physiology
Reese, E.S., Ph.D., Behavior, Ecology, Inverts-

brste Zoology
Stevenss E.D., Ph.D.. Physiology

- Stinson. J.S., Ph.D., Population Ecology, Marine
Ecology '

Tester, A.L., Ph.D., Fishery Biology, Biometry
Townsley, S.J., Ph.D4, Invertebrate Zoology,

Ecology, Radiobiology
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van Weel, P.C., Ph.D., Physiology, ihysiological
. Ecology

Affiliate Facult

Evans,-E.C., III, Ph.D.,ICetacean Sonar Systems
Harvey, C.W., Ph.D., Cetacean Sound Production

and Reception, Atr-Sea.Intezface Analysis
Hester, F.J., Ph.Es.,,,Itlalitey Biology

Kendall, J.I., Ph.D., Histology
Randell, J.E., Ph.D., IchtliYology
Takata, M., M.S., Fishery Biology
Taylor, L.R., Ph.D.s Ichthyology
,Ziegler, A.G., Ph.D., Vertebrate Zoology

To obtain further information, address
to:

John P, Craven, Deer
Marine Programs
Holmes Hall, Room
2540 Dole Street
Honolulu, Hawaii 9 22

UNIVEESITIOF HOUSTON
Houston, T7 xas 77004

inquiries

Graduate students intereated fn marine biology'
may participate in a program jointly adninisterid '

by the University of Houston (UH) and the National
Marine Fisheries SeNce (NM7S). Studenta take ad-
vanced courses at the UH Central Campus in Houston
and conduct research 114 lahoratvies at the HMIS
facility in Galveston, 454miles south of Houstdn.
A wide range of research expertise encompesaing both
applied and basic, tress is available to participants.

Marine Science Prciram Facilities at Galveston

A
Graduate students have acce* to laboratories of

*CH and NMPS, as Veil s an estuarine area of 180
acres with wet laboratory managed by NM7S. The main
laboratory facilities have a circulating seawAter
aystem, several wet laboratories, algal culture
rooms, aqua culture raceways, and a hatchery. Re-
search equipment available to CH students includes a
tranmmission leCtron microscope, polarized and
fluOrscerice microscopes, ultraand refrigeratid
centrifuges, recording spectrophotometers, densItom-
ster, scintillitio6 counter, gas chromatograp*,
incubators, ultratbld freezer, Coulter Counter,
electrophoresis equtpmentoiemote computer terminal,
oleo a field vshiclvsed a I4-foot boat with a vari-
ety of *sapling gear.

The followinedeereea are of-Ferer.

1, M.S. in Biology specializing in Marinetiology.
(Six M.S. degrees granted this Mr-)

,

a) Thirty credits including six hour. thesis
and six hours minor.

a

b) Candidacy Examination.
c) Presentation and defense of a Master's

thesis.

2. Ph D in Biology specializing in Marine BiologY.
AP

le

(One Ph.D. granted this year.)

a) No specific course hour requirement except
as specified by committee, six hours in approved
minor required,/

b) Qualifying Examination by 20th month.
c) Presentation and defense of Ph.D. disstr-

tation.

SP The following courses are offered in conjunction
with the above programs.

'UNDERGRADUATE COURSES

Bio

Rio

2317

3344

Environmental Biology
Pollutiortktiology

31,

3

Bio 4197 Selected'Topics in 15101047 Arranged
gio 4198 Special Problems Arranged

Bio 4267 Ecological Methods 2

Bio 4340 Marine Microbiology 3

Bio, 4367 Ecology 3

Bio 4440 Invertebrate Zoology 4

tio 4442 "Marine Biology 4

Geol 1377 Introductory Oceanography 3

Geol 4379 Physical Oceanography 3

Geol 4382 General Oceanography '3

GRADUATE COURSES

Bic) 6198 Special Problems Arranged

Bio 6413 Microbigl Ecology 4

tio 6435 Marine Fiance 4

Bio 7195 Selected Topics in Marine
Biology Arranged

Bio 7382 Marine Science Seminar 3

Oeol 6330 Marine Geology 3

Geol 6331 Marine Geophysics 3

The instructional staff for the courses listed

above consists of the following.

BIOLOGY

to:

Baust, John G., Ph.D., Associate Professor
Caillouet, Charles W., Ph.D., Adjunct Professor
Howe, Nathan R., Ph.D., Assistant Professor
Klima, Edward F., Ph D., Adjunct Professor
Leong, Jorge K., Ph.D., Adjunct Professor
Lester, L. James, Ph.D., Assistant Profes
Loeblich, Alfred R., III, Ph.D.,, Associate

Professor A
Loeblich, Laurel A., Ph.D., Research Associate
McVey, James, Ph.D., Adjunct Professor
Sizemore, Ronald K., Ph.D., Assistant Professor

To obtain further Information, address inquirlea

Graduate Chairmen
Department of Biology
University of Houston
4800 Calhoun
Houston, Texatt 77004
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UNIVERSITY OF'MAINE
Orono, Maine 04469

ECONOMICS e ,

EC 160 Bloecononics (tentative)
EC 173 Pride Theory - Fisheries

The University of Maine offers marina-related EC 260 Seminar in COCCINNI Property, Economics
courses both at the Orono campus And the university
marine Station, the Ira C. Darling Center. The
Orono ranpus provides classrooms, laboratories and
courses which integrate field work with,study, Al-
though no undergraduate degreeNprograms in marine

science exist, the Center for Marine Studies at
Orono suggests certain elective courses to efthanci

, major curricula by providing an introduction to
marine studies.

At the Darling. Center. 100 miles south of Orono

on the'coast, facilities on a 136-acre site include
classroods and research laboratories, access terninal
for the Orono computing equipment, library, year -
round accommodation for students, two 34 -foot re-
search vessels and small craft, a deepwater pier
and waterfront facilitits, Open ocean
capability Crs provided gy the UNOLS fleet and co-
operative use of vessels at other institutions.

' The Department of Oceanography, primarily located

at the Darling.Center, offers a program of study and
research leading to 'the M.S..and Ph.D. Specific
fields of research ihclude alanktology, benthic and
polar ecology, aquaculiure, marine fishes, phycology,
pollution, micropaleontology, paleomsgnetics,
tonics, petrology and chemistry.

Ph.D in Oceanography. Required courses are
Biological, Chemical, Physical Oceanography and
Marine Geology, courses IDL 201, OC 220, 241, and
260 respectively. Students oust register for the
Seminar in Oceanography (OC 391) which requires
presentation f Ape anther each year. All degree
candidates art rIqyired to participate in regular
oceanic cruise, demonstrate reading knowledge of two
foreign languages and complete sod defend a research
dissertation.

The following are marine-related courses offered
in conjunct4en with the,abave programs, both grad-
uate and undergraduate. To avoid duplicate listings,
those that are offered fn two or sore departments
are cataloged as IDL courses. All 200 level courses
are graduate courjes, open to undergraduates with
the n y prerequisites.

UNDERGRADUATE AND GRADUATE COURSES

ANTHROPOLOGY

AT 122 Folklore-Maine and the Maritime
Provinces

ASTRONOMY

AS 14 CiLestial Navigation 3

is

3

BOTANY

BT 1T3

BT 203

Marine Phycology
*4

Ecology and Natural History of Marine
Algae (tentative) 4

ti

104

c.'

EDUCATION

EDC 146

ESC 147

EDX 1.62

GEOLOGY

CY 1,2

GY 114

GY 221,
CY 232
GY 241

Natural Science Education -
Coastal (elementary)

Natural Science Education -
Coattal (secondary)

Workshop in Marine Education (su=ner)

Aspects of the Natural Environment
Invertebrate Paleontology
Low Pressure-Temperature Geochemistry
Sedinentology
Glacial, Geology

(see IDL courses also)

H/NORY

HY 185,6 Man and the ,Sea

INTERDISCIPLINARY LISTING

3

3

3

3

4

3

2

3

3

3

/DI. 11 (CC, ZO) Aquaculture 3

IDL 119 (BT, GT, ZO) Ecology 3

IDL 170 (CC, Zo) Introduction to Ocean-
ography 3

IDL 20i (OC, ZO) Biological Oceanography 3

IDL 2e.: (0C, ZO) Anatomy and Classification
of Fishes 5

IDL 210 (OC, ZO) Marine Invertebrate Zool-
ogy (summer-D. Center) 5

IDL 211:(0C, ZO) Larval Biology of Marine
Invertebrates 5

IDL 260 (CY, ZO) Marine Geology 3

IDL 263 (15T, OC, ZO) Marine Benthic Ecology, 3

IDL 264 (CY. OC) Structure and Tectonids of
the Sea Floor 3

/DL 266 (CY, OC) Micropaleontology- 4

IDL 267 (CT, OC) Actuopaleontology ' 2

IDL 268 (CY, OC) Deep Sea Stratigriphy and'
Paleoceanography 3

IDL 275 (CY, OC) Late Quaternary Marine
.Paleoclinatology and ,

Paleoceanography . 3

MICROBIOLOGY

MB 210 Marine Bacteriology 3

OCEANOGRAPHY

OC 215 Taxonomy and Morphology of Crustacea
OC 216 Marine Phytoplankton
OC 218 Marine Zooplankton
OC 220 Chemical Oceanography'
OC 241 Physical Oceanography
0C 391 Oceanographic Seminar
OC 393 Problems In Biological Oeean -

ography
OC 399 Graduate Thesis

el
204 4.

0
,C

-1

4

3

3

3

3

Arranged
Arranged



ZOOLOGY

Natural History of the Maine Coast
(s4exer)

Vertebrate Biology
Invertebrate Zoology
Fishery Biology
MaraInvertebrate Zoology (surer-

tailing Center)
Marine 1,1ar Ecology '

Population Biology
Community Ecology
Fish Physiology
Fisheries Science
Functional Anatomy of Marine

Invertebrates

4

4

3

5

3

3

3

5

2

3

.11

ZO 101

ZO 131

ZO 153
ZO 171
ZO 210

ZO 212
ZO 220
ZO 222

ZO 231
ZO 273
ZO ;92r

The dnstructienal staff for the courses liOted
above consists of the following:

.

DrFARINENT'OF BOTANY AND PLO= PATHOLOGY

Vadas, Robert L.. Ph.D., Professor of Botany,
Oceanography and Zoology

DUMMY OP GEOLOGICAL SCIENCES

Borns, Harold W., Jr., Professor of Geological
Sciettes and Director of the Quaternary

Institute *.
Denton, George H., Ph.D., Professor of Geological

Sciences and Quaternary Studies
Hall, Bradford A., Ph.D.. Chairperson and Profes-

sor of Geological Sciences
Norton, Stephen A., Ph.D., Professor of Geologi-

cal Sciences and CoOperat,ive Assistant Profes-
sor of Oceanography

Osberg, Philip H , Ph.D.. Profesior of Geological
Sciences

DEPARTMENT OF MICROBIOLOGY

Pratt, Darrell B., Ph.D., Chairperson and Prate-.
sor of the Department'and Professor of Zoology

DEPARTMENT OF OCEANOGRAPHY

Dean, David. Ph.D.. Professor of Oceanography
and Zoology

DeWitt, Hugh H., Ph.D'., Chairperson and Associate
Professor of Oceanography, Cooperative Assis- ..

tint Professor of Zoology .

Fink, L. Kenneth, Jr., Associate Professor of
Oceanography and Cooperative Assistant Profes-
sor of Geological Sciences

Hidu, Herbert, Ph.D., Associate Profedler of t
Ocesnograthy and Cooperative Assistant /vies-
sor of Zoology . .

Mayer, Lawrence, Assistant Professor of Neu- r

ography and Cooperative Aeslitant Professor
Of Chemistry.amd Geological Sciences

MtAlice. Bernard J., Ph.D., Associate Professor
of Oceanography and Cooperative Assistant
Professor of Zoology .1

. .

leveiante, NoeliaPh.D., Associate Research
Professor of Oceanography

I

Schnitker, Detmar F.. h.D., Associate Professor
of Oceanography and Quaternary Studies, Co-
'operative AssistsZt Ptofessor of Zoology

Watling. Leslie K...Ph.D., Assistant Professor of
Oceanography and Cooperative Assistant Profes-

nor of Zoology

DEPARTMENT OF ZOOLOGY

Dearborn, John H., Ph:Dt, Professor of Ocean-
Ography and Zoology

Gilmartin, Malvern, Ph.D., Director of the Center
for Marine Studies and Professor of Zoology

McCieave, James D., Ph.D,, Professor of Zoology
Shick, J. Malcolm, Ph.D., Assistant Professor

of Zoology
Sidell, Bruce D., Ph.D.,Assistant Professor of

Zoology

.tO:
To obtain further informition, address inquiries

Center for Marine Studies
Coburn Hall
,University of Maine at Orono
Orono, Maine 0440

f
UNIVERSITY OF MARYLAND

College Park, Maryland 20742

THE MARINE-ESTUARINT-ENVIROWLNTAL SCIENCE PROGRAM

Students seeking a degree in Marine-Estuarine-
Environmental Science, the principal program for
marine science, or in marine concenKrations in other
programs have access to the extensive researchria-
kilities of the Lniversity's Center f& Environmental
and Estuarine Studies. The Center has complete lab-
oratory facilities for research in marine solences
located on the Chesapeake Say at the Horn Point En-
vironmental Laboratory near.Cambridge, Maryland,
and at the Chesapeake Biological Laboratory at Solo-
mons, Maryland. In addition to.a Shellfish Atisucul-
Cure Research Laboratory and a Controlled Environ-
ment Laboratory at these facilities, students also
hive access to argeet of laboratory-equipped re-
search vessels and'ameller craft, which are avail
able for work on the Chesapeake Day or other waters.

.In aidition, students will find their work greatly
mnhanced by the special ties most faculty maintain
to the many government laboratories and agencies in
the Washington-Baltimore arcs. Library resources,
which include tIle Library of Congress and the Na-
tional Agricultural Library, are among the beat in
the nation. The University also has an active Sea
Grant research program, with its main office located
pnlkhe College Park Campus.

A new University -wide program in Marine-Estuarine-
ironmental Sciences (MEES) has been developed,

offers work leading to the M S (thesis option

option only) and Ph.D. degrees. Degree work may be

pursued on a part-time basis. The program is inter-
disciplinary, and areas of specialization include

marine a estuarine ecology, environmental biology,

environmen 1 chemistry, environmental microbiology,
environmenta toxicology, environmental management,
marine and env onmental technology, and fisheries
and wildlife management.
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Appllcalsta are judged on the basis of their pre-
vious academic work and scores nn'the GRE Aptitude
Test. Each student will work closely with an advi-
sory committee, and the course of study will be
tailored to the individual student's needs arid goals.

The pProgram includes a core curriculum of courses
selected from three. for the M.S ), or four (for the.
Ph D.), of the.following areas: ecology and/or
physiology of plants or animals; hemistry. ecol-
ogy and/or physiology of mlc ganisms, physical,
chemical, engineering, or geo ogical sciences:, and
management (ecOnomics, resource development. sys-
tems analysis, or biology and management of various
natural resources). Statistics is required of all
degree candidates. Any prerequisites for courses
may be met through coursework after the_student is
admitted to the graduate program

Some of the courses available for students in
MEES*and other programs are fisted below.

AREC 453: Economic Analysis of Natural
Resources

AREC 639 Internship in Resource Management
AGEN 422 Soil and Water Engineering
AGE/ 433 Engineering. Hydrology

AGEN 605 Land and Water Resource Development
Engineering

ANSO 411 Biology and Management of Shellfish
'd SC 414 Biology and Management of Fish
ANSC 400 Special Topics In Fish and Wildlife

Management
80I24%71 Marine and Estuarine Botany
BOTN 672 Physiology of Algae
Cum 474 Environmental Chemistry

CHEf 476 Geochemistry'of the Biosphere
CHEM 723 Marine Geochemistry
INCE 431 Surface Water Hydrology
Da 433 Environmental Health Engineering

Analysis
EhCE 633 The ChemOttry of Natural Waters
GEOL 452- Marine Geology
CEOL 475 General bceanography
ems 450 Mechanical Engineering Analysis for

the Oceanic Environment
ERIE 653 Topics in Hydrodynamics
METO 420 Physical and Dynamical. Oceanography
HITO 422 Oceanic Waves, Tides, and Turbulence
MICR 430 Marine Microbiology
MICR 470 Microbial Physiology
ZOOL 473 Marine Ecology
ZOOL 481 Biology of Marine and Estuarine

Invertebrates
ZOOL 482 Marine Vertebrate Zoology
ZOOL 673 Advanced Aquatic Ecology --

ZOOL 677 Ecology of Marine Communities
ZOOL 692 Ecology of Marine Invertebrates
LEES 799 Thesis R
MIES 899 Doctoral Dissertatio esearch

3

3

3

3

3

3

3

2

3

3

3 .

3

4.

3

3

Norton, Virgil, Ph.D., Professqr of Agricultural
and Resource Eopnomics

Fitter. Richard, Ph.D., Assistant Professor of
Meteorology

Sulking Stephen. Ph.D , Research Associate Pro-
fessor, Horn PointAnvironmental Laboratory

Van Vaikenburg..Shirley, Ph.D., Assistant Pro-
fessor ob iGtany

To obtain further information,'dress inquiries

to.

Dr Robert .E Yenzer
Graduate School
South Administration Bulldipg
Lniveristy of Maryland. College Park
College Park, Maryland ?0742

DEPART %1T OF BOTANY
4
The Department of Botany offers 4 S and Ph D

degrees with a specialty in marine botany k full
comple:ient of courses, including "Marine Plant
Both and 'Special Problems in Marine Research",
is available for interested students Students are
urged to expand their training by summer study at
the 4arirt.Biological Laboratory St Woods Hole,,
wassschtts t[s.

To obtain further information on the program:
address all inquiries to.

Profes!or Edwai:d P Karlander
Depart ent of Botany

%University of Maryland
College Park, Maryland 20742

DEPARTMENT OF MICROBIOLOGY A

. 1

The Department ef,Microbiology. which offers the
M.S. and Ph.D degrees, also has a specialty in
marine microbiology. Extensive research programs

3 focus piimerily on 'biochemical ecology, with =Ole-
3 sit' an the following areas. fish and shellfish
3 diseases, the survival and Ostributime of human
3 pathbgens through marine environments, deep ocean

research, the role of bacteria in the Creakdown of
toxic chemical pollutants, in the degradation, and

3 in the nutrient cycling of mazine,life. Dr losep11

Cooney, headeof the Chesapeake Biological Laboratory,
is also a member of the microbiolog9 faculty, and
students often engage in special research projects
at that facility.

4

4

4

4

4

1-6

1-6

The falility progtsm committee for MIES is lis4d
below.

Banat-, Dale. Ph.D Assistant Professor of Zoology
Colwell, Rita R., Ph.D... Professor of Microbiology
Cooney, Joseph. Ph.D., Research Ptofessor.

Chesapeake Biological Laboratory
Heir, George, Ph D , Associate Professor of

Chemistry
Hetrick. Frank. Ph D Professor of Microbiology
Manger, Robert E.. Ph.D.. Professor of Entomology

are

To obtain further information on the program.
address all inquiries to'

Professor Rita R. Colwell
Department of Microbiology
University of Maryland
College Park, Maryland 20742

1.

DEPARTMENT OF ZOOLOGY

The Department of Zoology offers the 4.S. and
Ph.D. degrees with specialization in estuarine and
marine biology. R h Interests of the seven
faculty members wbo instruct In this area include.
the distributional ecology of stream benthic Inver- 44.

tebrstes, the ebrphology and behavior of tlismobranch



fishes and marine teleost fishes of the Red Sea and
western,tropical and north Atlantic. the environ-
mental physiology of marine invertebrates, the biol-
ogy of estuarine and marine protozoa, biogeography%
intertidal alblogy. the development./ biology of
marine invertebrates, and the reproductive state-
ties pod evolutionary dynamics of marine host-para-
site systems. Students have access to research t

facilities of the Center for govironmenta,1 and Es-
tuarine Studies on' the Chesapeake Bay, but they are
encouraged to spend at ?east one summer at a marine
biological laboratory outside the Bay area for
broader experience with marine environments.

tp obtain further information on the program,
address all *inquiries to

Professor Sidney K Pierce

Department of Zoology
timlytesity of Maryland
College Park, Mz;ryland 20742

Other programs et the Lniversity of Maryland,
College Park which offer coursework in various areas
of marine science include Agricultural and Resource
Economics, Agricultural (and aquacultural) Engineer-
ing: Civil Engineering. and Mechanical Engideering.
For information on these programs and courses, stu-
Zenta should consult a copy of the UMCP Graduate
Catalog or write for information to the Graduate
School, South Administration Building, Lnivtasity
of Maryland, College Park, Maryland 20742.

THE UNIVERSITY OF MASSACHUSETTS
Amherst, Massachusetts 01003

The Marine Ststionf an interdiactplinsry research
facility operated by the Graduate School, is located
on the North Shore of Cape Ann, midway between
'Gloucester and Rockport. Deep water mooring is pro-

vided for research vessels. The Station is equipped
for wide range of marine studies, and contains
cultural facilities. darkrooms, instrument rooms, a

seawater system, machine shop, small library,

a large general purpose laboratory and the Coordi-
nator's office Both basic and applied h is

conducted by faculty andgraduate students from the

RF
Amherst c with research accommodations made,

on rio ty basis. for visiting scientists, fac-

ulty students from other institutions.

a

The Marine Station, described above, is the site
of such interdisciplinary research and study, al-
though the Marine Science Program at the University
is not admitting students at this time.

The Departments of Botany. Civil Engineering,
Food Science and Nutrition. Geology/Geography, Wild-
life and Fisheries Biology. and Zoology all offer
courses rltted to Marine Science. ' ,

I

The instructional staff conksts of the following

Carla, Dayton E., Ph D , Professor of Geology

Cole, Charles F , Ph D., Professor of Fisheries

Biology
Edwards, D. Craig, Ph D , Protestor of Zoology
Godfrey, Paul J., Ph D., Associate Professor

ofBotany -

Harris, Denton lki\ Ph.D., Assistant Professor

of Civil Engineering
Hultin, Herbert 0., Ph.D., ?rotator of Food

Solace and Nutrition
Nash, William A., Ph.D , Professor of Civil

Engineering
_Webb, Gregory W., 4h D,, Professor of Geology \

Wilce, Robert T., Ph.D., Professor of Botany

To obtain further information, address inquiries

to.

Dean oi4 the Graduate School
Lniveraity of Massachusetts
'Amherst, Massachusetts 01003

.

L1,IVERSITY OF MIAMI
ROSENSTIEL SCHOOL OF MARINE

AND ATMOSPHERIC SCIENCE
Miami, Florida 33149

The geographical locatiOn of the Rosenahiel
School of Marine and Atmospheric Science is unique
in many important aspects The'Guif Stream brings

to Miami an essentially tropical environment and
offers itself as an ideal object for mass trans-
port studies. Coral reefs grow vigorously off the
Florida Keys, providing a living laboratory for the

study of numeroua species and ecological relahion-
ailips. The Everglades-Florida Bay ecological sys-

, tem provides a natural laboratory for the study of

marine organisms important to fishery science

The School's seven -acre campus is located on ;

Virginia Key, which is a few miles from downtown
Miami and the University of Miami's Coral Cables

campus. Virginia Key is connected to the mainland
' 4

The Gilbert Hovey Grosvenor, Agsssiz, and Collier
buildings house classrooms and research laboratories,
which are well equipped for the many needs of modern
oceanographic research These Include radiation ,

diction, tritium measurements; mass spectrometry,
x-ray diffraction, optical spectroscopy, atomic
absorption, electron microscopy, and carbon-14.
Potassium-argon, and uranium-thorium dating The
Grosvenor building also houses the catealogued bio-
logical research collections which include 27,000
lots and 2,500 species of fishes, and 11,500 lots
and 3,700 species of marine invertebrates.

The Alfred C Glabsell, Jr Laboratory has cir-
culating seawater aquaria throughout and is used

1 for biological research cal marine animals, ranging
from plankton to sharks, Within its walls, it is
posilble to reproduce and maintain natural or arti-

ficial environments. controllable in such.psrameters
as temperature, salinity, turbidity and pH.
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The Henry L Doherty Marine Science Center, opened
in mid-1971, has an auditorium, a computer center,
COnferenCe.rOOMS, a large dining room, a geological-
biological refer6ce center,/and houses a library
with It, 25,000 volumes ka and periodicals) and
22,000 reprints.

The School's Division of Atmospheric Science is
.h944aed in the Computer Center at the Univer
Coral Gables campus, in close ptoximity to the
Radar Meteorological Laboratory. In additiont th
facilitlo of the various schools and departments
within the Lniverslty are available to researchers
and students in the School

l'$Comparative sedimentoiogy, fisheries. and pollu-
tion research are carried out at the 14 9-acre
Fisher Island Station in Biscayne lay and the ex-
perimental nursery for pink shrimp and pompano is
located at Turkey Point, about 30 miles south of
Virginia Key

For research and training in ecology, the Lniver-
sity operates two field stations One is at Pigeon
Key, 100 miles south of Miami In the Florida Keys,
and tne other is in Everglades Sa,tional Park, about
40 mile* from the Coral Gables carpus

The School maintains a fleet of oceanographic
h vessels The largest of the fleet, the

208-foot R:V James 4 Gillis., was assigned in 1971
to the Lntversity by thi Oceanqgrapher of Cre 4avy
The Cilliss, designed and 4,asmpletely outfitted for
deep-sea uceano aphis ;meat, has accomooilations

for 19 scientia and il'crewelen.

Riv Columbus Iselin was launched in June 1972
M overall 170 eet sin length, she has accommodations
for 13 scientists and 12 crewmen The site and range
of the Iselin provides an excellent opportunity for
"team' oceanographic studies In conjunction with
GlIliss in the Straits of Florida. Gulf of Mexico,
Caribbean Sea, equatorial Atlantic Ocean and the
Pacific Ocean `

$

RSV cal&nclee is the School's major shallow.,Water

r ch vessel . Measuring 62 feet in length, she
possesses% maximum draft of approximately five feet
The vessel, with accommodations for five or six re-
search personnel, was c;mmiasloned in the fall of
1970 Her research expeditions encompass offshore
Miami waters and the Bahamas region.

The 45-foAR/V Orca III, constructed in 1972,
provides a Fork platform for programs in local Bis-
cayne fay, Card Sound, Gulf Stream, and nearby reef
areas. Although the vessel can accommodate up to
12 scientists on day ttips, provisions are not made

for overnight cruises due to her limited cruising
tinge;

The following degrees are offered

I'M S degree in Marine Science, w4th a major in
atmospheric science, chemical oceanography, fisher-
lea and applied estuarine ecology, marine biological
oceanography, %arine geology and geophysics( or
physical oceanography. All students are required to
complete 30 credits and a thesis representing orig-
inal research or critical review of literature on a
topic approved by the thesis commit,tee. In most

cases, an examination demonstrating a reading knowl-
edge of a foreign language (French, German 'or Russian)
and a comprehensive examination covering a general

.

understanding of the major field as well as cmueses
taken is required.

2. Ph D. degree in Marine Science, with a major
in atmospheric science, chemical oceanography, fish-
eries and.applied estuarine ecology, marine bfolog-

. ical oceanography. marine geology and geophysictl,
or phyilcal oceanography. All students are required
to obtain pemmisslon from their advisory committee
and petition the academic faculty of the school to
enter the Ph.D. program. The student oust spelid at

least two consecutive semesters beyond the first
year's graduate work in cull -time study at the .
SchoOl At least 36 graduate credits in courses ,
and seminars are required (they may include courses
taken for the M.S. degree, excluding thesis research
credits). plus 24 credits of dissertation research
Up to 12 credits m4y be transferred frOm"othe in-

stitytions,-if approved In cost casea a reading
.cnowledge of two languages and a qualifying eiam-
ination is required

3 4 A Program in Marine Studies, is an inter-
disciplinary program designed for those who wish
to acquire a broad advanced training in the marine
sciences is connection with their current or pro-
jected employmeflt goals, for example, teachera,
employees of government agencies, lawyers, or other
profesaioalls It is not intended that this program
should lead to a Ph.D study involving basic research
in a specialized branch of marine sciences, but that
it should be an end in itself. It is expected that
the total time to complete the requireeents for the
Master of Arts degree vial be a minimum of and full
year of full-time study. Twenty-four course credits
are the minimum requirement for the M.A degree. In

addition, the student must enroll in a six-credit
course in which he/ahe will research and priduce a
written report onikrelevant topic

11

4 Certificate Program In Fisheries and Applied
Estuarine Ecology. A certificate program is avail-
able at the graduate level to provide professional
training in various branches of fisheries for for-
eign students who may not have the academic batk-
giound or puff.lcient proficiency in English to

--slidertake advalNed degree programa. Student"In
this program take regular graduate courses ands can
engage in research projects. They do not need to
meet the academic standards required ml students
who are candidste'a for advanced degreea, but must
achieve at least a C average. Ordinarily the
into number of credits for completion of the cer-
tificate program is 14, but the number of credits
and the actual courses choSen will depend on the
particular needs of the individual student. A cer-
tificate will be given to those who complete the
requirements at a satisfactory level of performance.
Certificate students who perform well in graduate
courses and who wish to do so can be admitted eo
regular advanced degree programa at the discretion
of the faculty. Graduate course credits earned
with satisfactory grades under the ceriticate pro-
gram will count toward the degree program if stu-
dents are admitted to the latter

The following. courses are offered 1.1 conjunction

with the above programs.

BIOLOGY AND LIVING RESOURCES

EL1(503
;LA 504

BLR 509
BLR 510

//-
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Oceanography III 2

History of Biological Oceanography 2

Introduction to Fiahery Science 3

Major World Fisheries , 2

ab



11.R 521

BLR 586
BLR 601

BLR 603
BLR 604
BLR 606
BLR 607

BLR
BLR
BLR

BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR,

BLR
BLR
BLR
BLR
BLR

Marine and Fresh Water Algae
Fishes and Theii Environment
Fishery Seminar
Fish Stocks and Their Management
General Biological Oceanography
Ecology of Marine Parasites
Non- Parasitic Insulate of Marine

brganisas
608 Economics of Natural Resources
609 Mariculture 3

611 Structure and Function of Marine
Ecological Systems

612 Biometrics in Marine SVences
614 The Caribbean Marine Environment
621 Taxonomy of Wine Invertebrates
623 Invertebrate Embryology
624 Invertebrate Embryology Laboratory
625 behavior of Marine Organisms,
626 Advanced Studies in Ethology
627 Biology of Marine Waal,
630 Marine MicrobiologY,
631 Plankton
632 Meroplankton 4
633 Marine Biochemistry
634 , Hahne Biochemistry Seminar
636 Physiology of Marine Organisms.
687 Systematics of Fishes
688 Biology of the Cephalopods
689 Matins Zoogeography
671-679 Advanced Studies

a-4
3
1,

4

3

4

3.

MARINE AND ATMOSPHERIC CHEMISTRY

MAC
MAC
MAC
MAC
MAC
MAC
MAC
MAC
MAC
MAC
MAC

4

4

3

4

2

2

4

2

4

4

4

4

2

1

4

4

3

2

1-4

502 Oceanography II 2

503 Principles of Chemical Oceanography 3

504 Oemical Oceanography Laboratory40r1
581 -582 Supervised Projects
603 Adytnced Chemical Oceanography 3

610 AnRytical Chemistry in Oceanography 3
620 Physical Chemical Oceanography 3

630 Organic Chemical Oceanography 3

660 Atmospheric Chemistry 1 3

670 Chemical Oceanography Sedinar '1

680-685 Advanced Studies 1-4

MARINE GEOLOGY AND GEOPHYSICS

MGG 504 Oceanography IV 2

MGG 541 Field Evaluation of FoasAl Platforms,
Margins, and Begins 2

NOG 551 Marine Geology 3

MGG 552 Marine Geology Laboratory 1

MGG 501 Analytical Methods in Geochemistry
MGG 583 Scanning Electron Microscopy 2

MGG 584-589 Special Studies 1-4

MGG 60 Topic. in Submarine Geology 2

MGG 611 Sedimentation 4

MG, 612 Principles of Micropaleontology 4

MCC 613 Geochemistry 4

MGe614 Ceophysis 4

MGG 615 Crystals and the Polarizing
Microscope 4

MGG 661 Sedimentary Petrolag 4

MGG 662 Compsrative Sediment logy of
Carbonates 4

WA 664 StlatIgraphic Mier aleontology 4

MGG%665 Paleoecolog 3

MGG 666 Petrology of Deep Sea Rocks and
Oceanic Islands 4

MGG 667 Sedimentary Geochemistry 4

MGG 668 Isotopic Processes in Earth atencei 1
MGG X69 Advanced Geophysics 4

MGG 672 Fade' Models and Basin Analysis 3

MGG 673 Environmental.Geology 2

MGG 674 Geology of Florida 2

MCC 675 Cosmodiemistry 3

MGG 676 Paleoclinatology 3

MGG 67Z Submarine Volcanism and Its Products 3

MGG 678 Modeling of Marine Biogeochemical
Ptocesses

Marine MagnetismMOO 679
MGG 681-'689 Advanced 'Studies

METEOROLOGY AND PHYSICAL OCEANOGRAPHY

Iff'd

?TO

201 Introduction to Oceanography 3

202 Ocean and Laboratory Studies in
Oceanography. 1

Oceanography I ' 2

Physical Oceanography Laboratory
Geophysical Fluid Dynamics I 6 3

Remote SensAng of the Atmosphere 3

Estuarine and Coastal Processes 3

Physical Meteorology 3

Radar Meteorology 3

Optical Meteorology 3

Satellite Oceanography 3

Introduction to Atmospheric Science 3

Synoptic Meteorology Laboratory
Applied Ocean Hydroiynamics 3

Supervised Projects
Seminars in Meteorology and Physical

Oceanography
R?.cp 611 Ceophysical Fluid Dynamics II 3

MPO 612 Large Scale Ocean Circulation 3

MPO 621 waves and Tides! 3

M70 623 Statistical Analysis of Geophysical
Data 3

MPO 625 Waves and Tides II 3

MPO 631 Air-Sea Interaction 3

' MPO 632 Planetary gluid Dynamics 3

M70 641 Tropical Meteorology 3

MPO 660 Cloud Physics 3

MPO 661 ...-Synoptic -Scale-Woorology 3

MPO 662 Computer Models in Fluid Dynamics 3

MPO 663 Convective and Mesoscale Meteorology 3
M70 664 Atmospheric Turbulence 3

MPO 665 Genpral Circulation of th
Atmosphere ' 3

MAO 671-675 Advanced Studies 1.4

MPO 501

MPO 506
M70 511
MPO 518
MPO 521
M70 531
MPO 532
M70 541
MPO 542
MPO 551
MPO 552
MPO 575
MPO 581-582
W0 601-610

C.

The School also offers a joint program ,Sc ocean
engineering with the School of Engineering and En-
vironmental Design. This program enables engineer).
ing grsduates to pursue study in ocean ensineezinf
and ocean related sciences. The M.S. degree is
offered either with a major in ocean engineering or
with a najorefl(one of the traditional fields of
engineering with aminor in ocean engineering. The
areas of specializationLin ocean engineering are
ocean measurementa, underwater acoustics, wide
corrosion, vnderwater structures or coastal engi-
neering. In addition to. the M.S. degree program.
a qualified student may elect a minor in ocean engi-
neering as part of the Ph D. program in the Depart-
ents of Civil or Mechanical Engineering.

The following courses are offered in conjunction
with, the above program:

OCEAN ENGINEERING

OEN 502 Introductiotto Ocean Engineering 1

OEN 531 Oceanographic Measurements 3

OEN 535 Introduction to Underwater Acoustic 3

OEN 551 Specie' Probleao 1-3
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OEN
OEN
OEN

OEM
OEN
OEN

OEN
OEN

OEN
OEM
OEM
op
OEN

636
654

671

672
673

67Y
677

681

682

683

686

689

693

698

Applied Underwater Acoustics I '3

Random Signals and Noise 3

Underwater Acoustics Laboratory
Advanced Underwater Acoustics
Applied Underwattr Acoustics 11 3

Appliell/Ocean Hydrodynamics 2

Engineering of Ocean Systems 2

Materials in the Marine Environment 2

Marine Corrosion Laboratory 1

Advanced Marine Corrosion 2

Advanced Ocean Measurements 2

Ocean Engineering Seminar
Special Topics . . 1-3
Advanced Topics in Ocean

Engineering 1-3

Professional study of the law of the marine en-
vironment is offered at two degree levels in the
School of Law in an interdisciplinary program with
the School of Marine and Atmospheric Science. The
area of concentration program offers a specializa-
tion in+Ocean Law during the three -year period of
study for the basic J.D law degree. For lawyers
with a J.D. degree, the LL.M. degree is offered in
ocean law to qualify the attorney as an advanced
specialist in the legal problems of the ocean ed4
vironment in preparation for a career in practice,
industry or government.

The following courses
with the above program'

SCHOOL OF LAW

LAW 806
LAW 810
MAW 819
LAW 823
LAW 866
LAW 869
LAW 985

are offered in conjunction

Admiralty

-The Ocean and Its
Ocean Law
Coastal Law
International Law
Marine Pollution Law
Ocean Law Seminar

3

2

2-3

3

3

3

2

SCHOOL OF MARINE AND ATMOSPHERIC SCIENCE

Eat 608 Economics of Natural Resources 3

OEN 689 Ocean Engineering Stains:. 2

The instructional and research staff for the
tosenstiel School of Marine and Atmospheric Science(
is as follows:

DIVISION OF BIOLOGY AND LIVING RESOURCES

Cooksey, Keith. Ph.D., PrOfessor
Corcoran, Eugene, Ph.D., Professor
de Sylve, Donald, Ph.D., Professor
Fell, Jack, Ph.D., Professor
Gruber. Samuel, Ph.D., Associate Professor
Higman, James, M.S., Research Assistant Professor
Houde, Edward, Ph.D., Professor
Iversen, Edwin, Ph.D., Professor
Lutt, Peter, Ph.D., Associate Professor
Michel, Harding, Ph.D., Profeisor
Mitsui, Akira, Ph.D., Professor
Myrberg, Arthur,\Ph.Di, Professor
Odell, Daniel, FAA. Assistant Professor
Reeve. Michael. Ph.D., Professor
Richard, Joseph, B.S., Associate Professor
Robins, Richard C., Ph.D., ProfessSr
Roman. Michael, Ph.D., Assistant Professor
Snedaksr, Samusl, Ph.D., Associate Professor
Staiger, Jon, Ph.D., R h Associate Professor

Stevenson. Robert, Ph.DP., Assistant Professor
Taylor, Barrie, Ph.D., Professor
Taylor, Dennis, Ph D., Professor

4 Thomas, Lowell, Ph.D., Professor
Vote. Gilbert. Ph.D., Professor
Voss, Nancy, M.S., Research Associate
Williams, Francis, D.Sc., Professor
Wisbyv,Worren, Ph D., Professor

Professor

DIVISION OF MARINE AND ATMOSPHERIC CHEMISTRY
4

Carpenter, James, Ph.D., Professor
Corbett. Michael D.. Ph.D., Associate Professor
Fine, Ran*, Ph.D , Research Assistant Professor
Lo Surdo, Antonio, Ph.D., Research Assistant

(Professor
Mason, Allen, Ph.D., R h Associate Professor
Millero, Frank, Ph.D., Professor
Morse, John W., Ph.D., Associate Professor
Ostlund, Cots, Ph.D., Professor
Smith, Carroll, M.S., Research Associate Professor

DIVISION OF MARINE GEOLOGY AND GEOPHYSICS

Bock, Wayne, Ph.D., Associate Professor
Fisher, David, Ph.D., Professor
Ginsburg, Robert, Ph.D., Professor
Harrison, Christopher, Ph.D., Professor

HAY, William, Ph.D., Professor
Honnores, Jose, Ph.D., Associate Professor
Joensuu,1Diva, Ph.D., Associate Professor
Marstalek, DonsId, Ph.D., Assistant Professor
Moore, Donald, Ph.D.. Kisociate Professor
Prospero, Joseph, Ph.D., Professor
Schleher, Wolfgang, Ph.D., Associate Professor
Southam, John, Ph.D., Associate Profesior
Ws:Ilsss, Harold, Ph.D., Assistant Profesior

DIVISION OF METEOROLOGY AND PHYSICAL OCEANOGRAPHY

aleck, Ranier, Ph.D . Associate Professor
Brown, Otis, Ph.D., Research Assistant Professor
Duing, Walter, Ph.D.. Professor
Evans, Robert H., Ph.D., Research Assistant

Professor
Estoque, Mariano A., Ph.D., Professor,,
Ceisler, John E.. Ph.D., Professor
Geller, Marvin, Ph.D., Prillessor
Gerrish, Harold, ?CS., Assistant Professor
Gordon, Howard R., Ph.D., Professor
Kraus, Eric B., Dr. rer. nat., Professor and

Director
Leaman, Kevin D.. Ph.D., Assistant Professor
Lee. Thomas N., Ph.D., Research Associate

Professor
Lhermitte, A.M., Ph.D., Professor
Merrill, John, Ph.D.. Assistant Professor
Pitcher, Eric J., Ph.D., Assistant Professor
tooth, Claes C.H., Ph.D., Professor
Schott, Friedrich, Ph.D., Associate Professor
Van Leer. John C., Ph.D., Associate Professor

DIVISION OF OCEAN ENGINEERING

DeFerrari, Harry, Ph.D., Professor
Kimball, Christopher, Ph.D.. Research Associate

Professor
Le Nehaute, Bernard. Ph.D., Professor
Tapport, Frederick. Ph.D.. Professor
'Noting, Robert, M.S., R h Associate ,

Professor
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Van de Kreekt, Jecohus;" Ph.D., Associate Professor
Wang, John, Ph.D., Associate Professor

To obtain further information, Address inquiries

Dr. Werra% J. Wisby
Associate r Graduate Studies
School of Mar ne and Atmospheric Sciences
University 'Mimi
10 Rickenbeckar Causeway
Miami, Florida 93149

fi

THE UNIVERSITY OF MICHIGAN
Ann Arbor.. Michigan 48109

Marine and related programs ac The University of
Michigan are spread acrosea number of departments
and interdisciplinary programs. One focus of marine-
related activity is the Great Lakes and Marine
Waters Center (CLAW) established in 1974 to coordi-
nate Great Lakes research programs. The GLMUC ope-
rates the university research vessels and many of
,thk faculty teaching in the marine curricula partici-
pate in CLMWC eeeee rch*activities.

At present, more than 150 scientists and staff
carry on research in areas of impects of thermoelec-
tric power plants on aquatic systems. .the fate and

impact of toxic substances, the relationship of
nutrients cycling and loading on productivity. 1

eatrophication processes. the design of monitoring
programs, coastal pr , and sedimentary environ -
sent.

The University of Michigan plovides the Great

Lakes and Marine Waters Center with approximately
25.000 square feet ofleboretories and offices. /
This space is divided among the three component
groups of CLMWC. the Great Lakes Research Divisiotr.
the Michigan Sea Grant Program, and the Greet Lake*
Resource Management Program:

Included in the facilities are very well equipped
laboratories of benthos, plankton, sooplenkton,
chemistry, fish and a scanning electron microscope
facility. The uaual laboratory equipment is avail-
able, and in addition we operate four utosnalysers,
en oscilloscope particle data counter, and neutron
activation equipment. we have online computer equip-
sent for laboratory sn4 field wig. 4 .

The Great Lakes and Marine Waters Center owns and
operatic number of veil-equipped research vessels,
including. (1) the R/V Laurentian, 80-foot steel
hull, (2).the HIV Hysla, 50-foot steel hull, (3) the
1/1] Coastal Spirit. 20-foot fiberglass hull, (4) the
R/V Outride, 2I-foot fiberglass hull.

4
The University of Mithigss has operated ships on

the Great Lakes since 1957 and has an extensive rec-
ord of lakes-related cooperative ventures with other
institutions In the region The Laurentian and the

MYsis, are available as a regional resource to help
meet the needs of academic scientists requiting
capable mobile platforms for research on the Great

Lakes.

The Laurentian, completed in 1974, is an '80-foot'"

vessel with egcommodations for a scfentific party
of 10 in single, double, and four-person rooms.
This ship has two permanent laborAtorie (a 144-foot
below decks lab) and can accommodate portable labora-
tories or large, self-containedtinstrument peckages
on deck It is capable of undertaking cruisest of up
to ten days"duretion end ranges of 2,500 miles and
is ice-strengthened for winter operations.

The Mysis, built in 1963, to 50-foot vessel
with accommodations for three scientists in common
querters. It is capable of cruises of three and
one-haIf days duration and ranges of 800 miles. It

has a single deckhouse lab of 75 square feet of -

clear, deck space.

Besides the facilities specific to each depart-
ment, the University of Michigan offer. all the ad-
vantages. of a major university. The Amdahl 470V/6
computer along with the Michigan Terminal System
(MTS) operating system, and local softwere libraries
provide outstanding computing cipablIities. The
library system includes over four million volumes

and 350.000 periodicals Speciel collections like
the Englseering-Tranaportation 'Library of 300,000

volumes and the Natural Resources library and Great
hakes Research Division collection meet special
needs of student in marine fields.

Also the University has a number of sites fok
research and field experience, including Camp Fili-
bert Roth, in the western Upper peninsula and the
Biological Station in Cheboygan County vtih 9 00

acres and five silts of frontage on Dallas ke.

The University also mainteins relationships with
federal and state agencies with facilities in Ann
Arbor including the Michigan DNR Institute of Fish -
e ries Research, the Great Lakes Fisheries Laboratory
of the U.S. Fish and Wildlife Service, The NOAA Great
Lakes Environmental Research Laboratory. and the
Great Lakes Gomel/mien, Greet. Lakes Basin Commission
and Great Lakes Fishery Commission.

ATMOSPHERIC AND OCEANIC SCIENCE

Facilities

The Department of Umospheric and Oceanic Science
includes laboratories for atmospbOrric and marine
chemistry, synoptic meteorology, geophysical fluid
dynamifs, meteorolvgical Instrumentation. upper at-
mosphere studies, and fecAlties for general physical
oceanography end marine geology. In.addition, the
Spate Physics Research Laboratory is a part of this
department.

Research activities of the faculty members and
students in oceanography include. air-water inter-
facial phenomena, circulation and diffusion pro-

, evicts, sedlmente and eedimentation processes. geol-
ogy of the Great Lakes basins, marintmineral explora-
tion, blogeochemistry of sediments, coral reef ecol-
ogy, ecology of plankton and benthic communities, 41
gametal circulation pr . Recent studies have
been conducted In the Great Lakes region. the Carib -
be n, the Gulf of Alaska, the Atlantic coast, and
t e centrai Pacific. An active program in underwater
erations is aimed at developing undersea research

capabilities. ..

22n
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Oceanography staff of the Department participate
in the Michigan Seeetrant Program and in cooperative

ca41

research with en lets frod the hOM Great Lakes
Environmental Rest ch Laboratory.

The following degrees are offered

L. Candidates for the degree of Bachelorpef Sci -

Ace (Ateospherig and Oceanic Science) must-complete
theprogram listed below:

1.

Subjects required by all pi-clads (57 hours).
Mathematics 115, 116 and 117, 215 and 216
Humanities 101 and 102 - Great Books I and I
Engineering 102, Computing
Chemistry 123 or 124, and 125
Physics 140 with*Lab. 141, 240 with Lab 241

Seminars in Literature and Rhetoric
Humanities and Social Sciences

Advanced Science (3 hours).
/

Chemistry 126, Can and Inorganic Cheniatry

Related Technical Subjects (.12 hours).

Appl. Mech. 240, Intro. to Dynamics 4

Appl. Mech. 326, Fluid Mechanics 4

1 Chemistry 265. Print. of Phya:Chem. . 4

Program Subjects (6 hours)
A 60. Sci. 304, Atmospheric and Oceanic

Sciences I .. ,

A 40. Sci. 305, Atmospheric and Oceanic
Sciences II

16

6

2

5

6

14

3

3

3

Tree Electives (6 hours). 6

Option 3, Oceanogrephy_1.44 hours.
Geol. 21.6. Geology for Eng. (Note B) ' 3

Zoo'. 106. Intro to Biology (Note B) 5

A.40. Sci. 308, Lab in Ocean. Data I 1

A.40. Sci. 309. Lab.'in Ocean. Data II 2

A.40. Sell 334, Physical Oceanography I 3

A.40. Sci 338. Physical Oceanography II ' 3

Elective Sequence in Oceanography (12-15 hours)
(e.g., Biological. Chemical, Physics'.
Geological) .. 13

Technical El'ectivee (11-16 hours) (Note £) 14

. Total - 128

2. M.S. in Oceanic Science. An applicant for
the M.S. degree in oceanic science is expected to
hold a bachelor's degree and to have coepIeted re-
quirements in mathematics and physics. The bache-
'lor's degree may be in any field of ipecializstion,
but students without undergraduate courses in oceanic
science say be required to sake up for this defici-
ency by completing undergraduate' courses specified

by ;heir advisor.

Requiremenrs for the degree include 30 credit
hours of graduate studies approved by one of the
graduate advisors, consisting of a minimum of at
least 15 credit hours of coursework in oceanic sci-
ence sad a minimum of six credit hours of mathe-
matics or three hours of mathematics and three hours
Of cognativs science.

.

The student's progrem will be adjusted to assure
that the student obtains soles proficiency in each of
several core subject setter areas. For oceanic sci-
ence, these core areas are physical and dynamical
oceanography, oceanographic observations and late

X A.analysis, marine chemistry and marine geology Stx

hours of coureevork in oceanic science may, after
agreement with the graduate advisor, be replaced by
a master's thesis.

3. Ph D in Oceanic Science. Applicants for the

degree of Doctor of Phlloaophy in oceanic science
are expected to have ability and scholarship of s

high order. Students must be .161e to satisfy core
requirements specified for the-masters degree at a
high level of competence and will elect additional
courses to supplement their backgrounds and provide
knowledge and techniques needed for carrying out
independent investigations.

To satisfy the departmental requirements for
candidacy.,studenta must auccessfully pass A Pre-
liminary examination and must also satisfy the de-
partmental language requirement of basic reading
competence 4, French. German or Russian or substi-
tute six hour's of humanities or social'acience

When the student has become a candidate, a dig'
sertatlon committee will be appointed by the depart -

sent chairperson The subject of the dissertation
may be in any area of oceanic science that is ap-
proved by the dissertation committee. A satisfac-
to[[y oral examination of the candidate on the dis-

aeftation and related material, conducted by the
dissertation committee, completes the requirements
for the degree.

The following courses are offered in conjunction

with the above programs%

UNDERGRADUATE COURSES

203 The Oceans 3

304 Atmospheric and Oceanic Sciences I 3

305 Atmospheric and Oceanic Sciences II

308 Laboratory in Oceanographic Data I . 1

309 Laboratory in Oceanographic Dats II 2

334 Physical Oceanography I 3

335 Physical Oceanography II 3

150 Ocean Engineering I 3

351 Geophysical Fluid Dynamics 3

360 Marine Environment 8

GRADUATE COURSES

404 Survey of Biological Oceanography 2

' 405 Survey of Geological'Ocesnography 2

406 Survey of Chemical Oceanography 2

407 Survey of Physical Oceanography 2

411 Geology of The Great Lakes 2

423 Biological Oceanography 3

428 CarIbbeaa Marine Environments 3

429 Great Lakes Limnology Seminar . .2

442 Ocean Dynamics I 3

449 Marine Geology 3

450 Ocean Engineering II 3

469 Underwater Operations 3

472 Experimental Marine and Mineral
Geochemistry 2

413 Organic Geochemistry 3

478 Chemical Oceanography
--._

3

801 Seminar in Limnology and Oceanography 1

526 Dynamics of the Oceans and Atmosphere 3

542 Structure. and Tectonics of Ocean.8asins 3

550 Ocean Engineering III Arranged

559 Measurements In Physical Oceanography 3

572 Marine Geochemistry 3

701 Special Problems in Meteorology and .
_

Oceanography Arranged

990 Disserfation/Precandidate 2-8. 1-4

995 Dissertation /Candidate 8, 4

212

r

I

I

e



FACULTY

In addition to tyollowing faculty members of
the Department of A spheric and Oceanic Science.
the broad services of the entire University (includ-
ing the general faculty) are accessible to the stu-
dent. Tht instructional staff for the courses listed
above are as follows

Atreya, Sushil K., Ph.D a Assistant Professor
Ayers, John C., Ph.D., Professor
baker, Dennis G., Ph.D..,Associate Professor
bartman. Frederick L , Ph D , Professor and

.Associate Chairman
beetoni Alfred M., Ph.D., Assistant Professor
Loyd, John P., Pb D., Assistant Professor
Dingle A. Nelson, Sc.D.. brofessdr
Donahue, Thomas M , Ph.D., Chairman and Professor
Diayson. S. Roland, Ph D., Associate Professor
pill, Ceded C., M.A., Piofessor Emeritus
Hays, Paul b., Ph.D., Professor
Jecobs, Stanley J , Ph.D , Professor

Jones, Leslie M., 11.S.E., Professor
Kuhn, William R.. Ph.D., Professor
Meadows, Guy A., Ph.D., Assistant Professor
Meyers, Philip. Ph.D , Associate Professor
gagy, Andrew, Ph.D., Professor
.0wea. RobeFt M., Assistant Professor
Portman, Donald J., 111.D., Pfofessor
Res, David k.; Ph.D., Professor
Rymer, Edward, M.S., Lect rer
Schel ,ske, Clair L Rh.D.,'Amiociate Professor
Scamp, Lee H., Ph.D., Lecturer
Stedman, Donald, Ph.D., Associate Professor

to
To obtain further information, address inquiries

Dr. Thomas M. Donahue, Chairman
Department of Atmospheric and Oceanic Science
2233 space Research building
The University ofdlichig841
AND. Arbor, Michigan 48109

NAVAL ARCHITECTURE AND MXRINE EIJZINEZRING

Research Facilities

The department operates two model-testing fecal-.
ties which are available for student projects at ill
levels. A well-tquipped shop and staff are main-
tained. NTbe towing tank is 360 'feet long, with
croes-section of II feet by 10 feet. It is equipped
with a carriage, e wavemaker, a beech, and a false
bottom for shallow-water tests. The maneuvering
basin is 60 feet by 100 feet by six feet. Waves

makers are installed oa one of the 60 foot sides,
II beach on the opposite side, and'a 14 toot vide
towing carriage is also fitted along the adjacent
wall. Equipment for radio control of models and
telematering is avallsble.

The following degrees are offered.

I, bachelor of Scie -as in gn ineeri (Naval

Architecture and Marlat gintering) .7. 1 degYees

awarded in 19=079.
/

Re utreiki

Candidate for,tedagree Of bachelor a Engi-
4.

neering (bays Architecture end Marine Engineering)
+- b.S.E. (Nay. Arch. i Mar. E ) waft couplets
ithe program listed belowl

Subjects required by all programs (55 hours).
Mathematics 115, 116 and 117, 215, and 216 16

Humanities 101 and 102 - Great Books I and TI 6

2

5

241 8

6

Engineering 152, Computiag
Chemistry 123 or 124, and 125
Physics 140 1'ith Lab. 141, 240 with Lab
Seminars in Literature and Rhetoric
Humanities and Social Sciences

Advanced Nathematics (3 hours)

Elective P

12

3

Related TtchnAal Subjects (22 hours)
Eng. Graph. 101, Graphics 2

Mat.-Met. Engr. 250, Prin. of Eng. Materials 3

'Appl Mech. 211, Intro. to Solid Mechanicx 4

Appl. Mech. 240, Intro. to Dynamics ' .- 4

Appl. Mech. 324 (Clv. Eng 324), Fluid Mech. .3

Mech. Eng. 235. Thermodynamics I - 3

Elec. -Comp. Eng. 314, Cdt. Anal. and Electronics 3

Program Subjects (31 hours).

Nay. Arch. 200, have Arch. 6 Marine Eng.
Nay. Arch. 201, P lc. 6 Stability .

Nay Arch. 300, put r Techniques in Naval
Aichitecture

Nay Arch. 310,
Nay. Arch. 320,
Nay. Arch. 330,
Nay. Arch. 340E
Nay. Arch. 400,
Nay. jrch. 470,
Nav, Atth, 475,

Ship Strength I
Ship Resistance 6 Propulsion I
Ship Power Systems I.
Ship Dynamics I
Maritime Eng. Management
Ship Design I
Design Project 3

2

3

2'

4

4-
L
4

2

3

Technical Electives (14 hoara)
These must include at least two,of the second
courses in the four.areas of toilcentration.

Nay Arch. 410, Ship Strength II, Nay. Arch. 420,
Ship Resistance te Propulsion II, Nay. Arch. 430;
Ship PowerSystems II, or Nay. Arch. 440, Ship
Dynamics II

Plus asotherqElective in one of these areas of

concfntration
Plus other Elec,dk tives

Free Elective 43 hafts).

6.

3

5 -

3

Total'- 128

et 2 M S and M S E in Naval Archfecture an4

Marine Engineering Thirty-seven degrees were
awarded in 1978-1979. The applicant should have a

becheigr's degree (or equivalent edycatios) in engi-
neering, physics or mathematics. Preparation should

include introductory courses In differential equa-
tions, solid mechanics, fluid mecanics and dynamics.
Some experience with a large digital computer Is
desirable.

The 30 credit hours required for-:the degree will

norza2 include at least IS'' in naval archi-

tec and marine engineering beyond those required
for the bachelor's degree, as well as five or more
hours of graduate-level matliematics courses.

There ate no specific courses required of all
students at this level. Most students will spe-
cialize in one or more of the following a
eluding in their programs We basid courses speci-
fied; ship hydrodynamics, ship structures, marine
engineering, ocean engineering or marine systems.

The programs leading to the M.S.E. degree are
intended to train students for careers in design.
shipyard practice and management. Applicants for
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these programs should have obtained the B.S.E, de-
gree in naval architecture and marine engineering.
or they should have some experience in the taazelew
field in addition to a bachelor's degree in
other field than that of engineering. The

M.S..E. degree is logically followed by one 9f the
professional degre s. Students anticipating cfteers
in h, deve opmedt and teaching will normally
4tork.for the M, . degree. Ipich say then be followed
by the Ph.D. degrees

11
The graduate. advisor say allow certalecau rses

in other departments to be used in partial fulfill-
ment of the requirement of 15 hours in naval archi-
tecture and marine engineering. depending upon the
bickground and koala Of the individual student The
progrem in Marine Systems, Operations and Design is

,pormatly open onfyrto applicants with a bachelor's
Nikegree or equivalete:experience in the.marine

an0.--val Architect., Marine Engineer (professional
degree% - two degrees awarded in i978-1.779). The f.

professional degree program requires a minimum of
30 credit hours of work beyond the M.S.E level or ,

its equivalent. taken at this unversity with a grade
average of 5 or better Successful completion of A

qualifying examinationjor admissipn to candidacy
is requ

The total graduate program shall include. at

least 241thours in the area of the departmen( or pro-
.

Alam cited in the degree. The department oprogram
advisors nay specify these heura in greater data j.
At least six hours'devoted to research, design, or
development problem, including a written report

vexing the work. A committee of faculty members
will supervise the work approve the report and

_conduct final oral examination on his work, At
east three courses in cognate fields otheruthan
themASIca. Atleffm nine hours In mathematics

b l!the 11 S.E mathematics requirements,of the
. department cited in the degree.

4 if..1) (two degrees awarded in 1977-1978) The

Ph,D. deggee is conferred in recognition of marked
shiiityipd scholarship in acme relatively broad
field of knowledge -A part.of the work consists of
regularly announcedigraudete courses of instruction*,
in the chosen field and in such cognate aubjecta as

s. maype required by the student's committee. In ad-
dition, students must pursue independent investiga-

.
tioas in some subdivision of the elected fild and
cyst present the results of their investigations in
the fares of dissertation.

I

Students become applicants for the (ectorate *hen
they have been admitted to the Horace H. Rackham

.Schdol of uraduate Studies and have been accepted in .

the field of specialization. No assurance is given
y become candidates for the doctorate until

ve given evidence of superior scholarship and
as original invest atora.

V M '
Thdre is no general toms Sr credit requirdment '

for tpe.Ph.D. degree. Students must pass a compre-"
hensIve.examination in their major field or speciali-
zation which tests their knowledge in that field and
in the supporting fields before they will be recom-
sanded for candidacy foi the doctorate. A special
doctoral committee is appointed for each applicant
'to supervise the work of the student both ea to
election of courses and in preparation of the dis-
ereation. A.pamphiet that describes the general
procedure leading to the doctorate can be obtained
from the Gradudte School office upon request, and
another for this department specifically is also
avallablf. k

4

wr

1- t 5'

4

,he follo4ing course' are offered in conjunction

with 'the above programs

UNDERGRADUATE COURSES

102 Introduction to Ship Systems 3

200 Naval Architecture and Marine Engineering 2

201 Farm Calculations and Stability

300 Computer Techniques and Applications in
Naval ArchitectUre 2

S10. Ship Strength I 4

320 Ship Resistance Propulsion I 4

. 330' Ship Power Syst s I 4

340 Ship Dynamics I '4
350 Ocean Engineering I 3

GRADUATE COURSES
P

400 Maritime agineerifIg Management

401 Small Craft Design
402 Small Commercial VesselDeale
403 Sailing Craft Designfiinciples
410 Ship Strength.II
411 Finite Element Appillcaelons
420 Ship Resistance and Propulsion 1I
430 Ship Power S,stema I1 -. 3

440 Ship Dynamics II 3

45b Ocean Engineering II 3

463 Nuclear Propuisiop of Ships' 3

ti 469 Underwater Operations 3

470 Ship Design I
.

3

475 Design Project ' 3

490 Directed-Study, Research. and Specill
ti Problems '41.rranged

510 Ship Structure Analysis 1 , 3

511 Special Topics in Ship Structure Arranged

520 Ship Model Testing Arranged

521 Special Topics in Ship Hydrody-
=ties Arran ed

'525 Naval Hydrodynamics I 3

526 Naval Hydrodynamics II b 3

530 Automatic Control in Nava' Architecture
and Marine Engiimering 3

531 Marine Propulsion Plant Dynan4cs 3

535 Propulsion Plant Design Denislons 3

550 OceanEngineering Ill Arranged

571 Ship Design II Arranged

572 Economics of Ship Design 3

573 Maritime Management 3

574 Computer -Aided Ship Design 3

590 Reading and Seminar in Marine Engi-
neering Afranged

591 Reeding and Seminar in Naval
Architecture Arranged

2 Master's Thes'is 3

. 610 Finite Element Methods 3

615 Shlp Stfucture'Analysis 11 Arranged

620 Advanced Propeper Theory and Cavitation 2

025 Naval Hydrodynamics 111 Arranged

792 Professional Degree Thesis
940 Dissertation/Pre-Candidate

DissertatIon/Candidate 841

3

3

3

3'

3

1%0\
The inssrucelonai staff for the courses listen ,

above consists of the following

Beck. Robert F., Ph.D., Associate Profeaao
Na4al Architecture and rarine Engineering

Benford, Harry B.S.E., Professor of Naval
Architecture aneMsrine Engineering

Couch, Richard B., Ae.E., Professor of Naval
Architecture agd Marine Engineering e

a
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D'Arcangelo, Amelia M., M.S., Professor of Naval
Architecture and Marine Engineering and Asao-
elate Chairman, Department of Naval Architec- '

tore and Marine Engineering
Laldjian, Movses Jeremy, Ph.D., Professor of

Naval grchitecturk and Marine Engineering
Latour., Robert, Ph.D., Assistant Professor of

Naval Architecture and Marine Engineering
Ogilvie, T. Francis, M.S., Professor of Fluid

Mechanics and Chairman of the Department of
Navel Architecture and Marine Engineering

Parsons, Michael G., Ph.D., Associate Professor
. of Natal Architecture and Marine Engineering.'
Vorus, William S., Ph.D., Associate Professor of

Naval Architecture and Marine Engineering
Woodward, John B., III, Ph.D., Professor of

Naval Architecture and Marine Engineering
Yagle, Raymond A., M.S.E., Professor of Naval

Architecture and Marini Engineering

The following lecturers are also associated with
the above courses:

Butch, HovAd M., M.B.A . Naval Architecture and
Marine Engineering

Daum'. Nabil A.H., Ph.D., Naval Architecture and
Marine Engineering

Mosher, Raymond S M , P.E., Naval Axchitec-
ture and Marine Engineering c%,

Maps, Vernon A., M.S.E P.E., Naval Arshitec-
ture and Marine Engineering

'roach, Armin, Ph.D., Naval Architecture and
Marine Engineering

Requests for further information'or correspondence
on individual problems regarding the undergraduate
program should be addressed to.

Professor Raymond A. Yagle
Department of Naval Architecture and Marine

Engineering
N.A.M.E. Building, North Campus
The University of Michigan
Ann Arbor, Michigan 48109

For Information on graduate programs. write to.

Professor William Vorus
Department of Naval Architecture and Marine

'Engineering
N A.M.E. Building. North Campus

g The University of Michigan
Ann Arbor, Michigan 48109

2HOOL OF NATURAL RESOURCES 4'

(Highlighting specializations in fibheriee and
aquatic ecology)

The School of Natural Resources is located in the
Samuel Trask Dana Building which offers 47,000 square
feet of classrooms, laboratories and offices cen-
trally located near the University General Library
and the Natural Science Building.

Many natural resources course* are taught at the
University of Michigan Biological Station or at
Camp Filibert Roth.

Since professiMal employment in natural resource
fielde usually requires preparation beyond the /ache-
Loris Degree, the School of Natural Resources offers
basic curriculum that provides necessary backgrOund

for further study in marine scieatea, or fishery
science.br aquatic ecology as will as offering

masters and doctorate programs in natural resObrces

areas.

The following degrees are offered.

1. Bachelor of Science in Natural Resources The

School of Natural Resources has prepared suggested
study programs for itudents on the undergraduate
level who wish to pursue an interest in marine sci-
ences, including biological oceanography or marine
biology or ecology. fisheries science, and natural
resource ecology, including aquatic systems and

biological oceanography

For the specific requirements of each piton, I;
contgct.

Undergraduate Counseling Office
1024-Dana
University of Michigan
Ann Arbor. Michigan 48109

2. Master of Science (Natural ResoclePes). Mas-

ter's students in Natural Resources normally affil-
iate with one of five programmatic areas: Environ-

mental Education and Outdoor Recreation, Flaheiies,
Forestry, and Wildlife. Landscap, Architecture,
Resource Ecology, or Resource Policy and Management.
Opportunities to develop mastertse level programs
which combine components of two or more program
areas are available. Degree requirement* are flex-

ible and permit selection of courses to meet 1nd1-
.v1dua1 needs.

FISHERIES, FORESTRY AND WILDLIFE MANACEMLVT

Master's students comentrste or have options in
one or a combination of many specializations within
the disciplines of fisheries, forestry, or wildlife
management. The course of study is planned to meet
the needs of the individual. Specializations might

include: aquaculture, international resources man -

agement, management of recreation areas and fisher-
ies, marine fishery development, natural resource
biometry, water quality management, waterfvenan-
agement, watershed management and,others.

Upon entering these areas of concentration. stu-
dents will be expected to have basic competence
and balanced background in the biology-ecology, '

sociology, economic, 41antification-inventory. and
managerial concepts of renewable resource areas.
This level, of knowledge can be obtained by taking

a the rggcmaended undergraduate program in one of

thesteareas:

14;

"7"

The graduate program* in fisheries are flexible
enough to meet individual needs. TheOPPenlfln
courses to be taken are chosen by the student In
consultation with his or her advisor,/and oust be
approved by int chairperson of the Fisheries-Forestry
and Wildlife Program. A committed of at least two
faculty ambers directs the student's .program.

RESOURCE ECOLOGY

Coursevork in the program consists of.

I. Distribution...requirements to assure breadth

in Important areas of ecology.

, 215 234
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2. Courses to provide training in a special area
of interesikto develop appropriate analytical tech-
[ague or to provide further work in basic biological
or physical science.

each student must complete graduate or senior-
level courses in four of the following five areas
of ecology (1) systems ecology, 12) animal ecology,
(3) plant ecology. (4) physiological ecology, and
(5) aquatic ecology

At the beginning of his or her graduate study the
program of each student. specifically the proportion
of credit hours in the distribution requirements
above, must be defined in consuiption with the
faculty advisor and be approved by the Resource
Ecology Program chairperson.

A committee consisting of at least two faculty
members directs the student's program. The chair-

person of the master's committee is ordinarily the
student's major advisor and is the faculty member
under whom the student wishes to concentrate his or
her work. The Other member or members are chosen
to give a balanced and logical reRresentation of
interests involved in the program.

DOCTORAL PROGRAMS

The Doctor of Philosophy degree is awarded by the
Horace H. Rackham School of Graduate Studies and arty
be earned for programv specializing in several areas
of natural resources. A student may embark upon
doctoral program whether or not he or she has a pro-
fessional degree in any natural resources field, but
evidence must be given of adequate preparation in
the proposed field of speciallestiok.,

Students in Natural Resources ere normally ex-
pected to have completed requiem ttenee for the mas-
ter's degree before admission to a doctoral program
Entering studeras with the a.s. degree who vial) to
obtain the Ph.D. are usually first admitted to a
aster's program which is tailored to prepare them
for later doctoral work.

Evaluation of an applicant for the Doctor of
Philosopby degiee is normally based upon graduate
@ cadmic performance, broad comprehension of the
subject. and potential as an independent investiga-
tor. No applicant is accepted until a faculty mem-
ber agrees to Act es that student's major advisor.
The major advisor serves as chairman of the student's
candidacy committee that guides course selection and
conducts the preliminary examinations. ,The candi-
dacy committee is appointed by the Graduate Affairs
Committee of the School of Natural Resources.

All doctoral students must elect, as graduate
students, at least two graduate-leVel cognate courses
that carry two or morelledits each and have been
approved by a graduate advisor. Cognate courses
taken as a master's degree candidate may, with p-

1 proval, satisfy the doctoral degree requirement.

After a student has completed thediourse require-
ments established by the candidacy Multtes, a pre-
liminary examination is administered by the commit-
tee. After passing this examination, the student
becomes pendidate for the doctorate and is eligible
to proceed according to the rules stated in the
Handbook for Doctoral Candidate*, Horace H. Rackham
School of Graduate Studies. All doctoral degrees
require the completion of a dissertation in a format

acceptable to the student's dissertation committee
and the Dean of the Rackham Graduate School. The

dissertation must be defended successfully in a
comprehensive oral examination before the disserta-
tion committee.

For information regarding Admission. financial -
aid, or other details, write to the A4m1sslons
Office, Horace H. fackham School of Graduate Stuci14,

The University of Michigan, Ann Arbor, Michigan
48109 Correspondence should indicate the proposed
field of specialization.

The following courses are offered in conjunction
with the above programs.

bWDERGRADUATE COURSES

KR 326 Elementary Aquatic Ecology
NR 365 Social Basle of Policy

CRADUATE COURSES

NI GU
NR 422

NR 423
HR 424
NR 427
NR 428
HR 429
NR 459
NR 460
NR 461
VA 470

NR 472
NR 516
HR 519
NR 520
HR 522

Aquatic Ecology
Biology of Fishes
Biological Oceanography
Physiology-Ecology of Fishes
Aquaoulture
Caribbean Marine Environments
Great Lakes Limnology
International Studies Seminar
Fishery Biology and Management

Commercial Fisheries
Natural Resource Economics
Wafer Resource Economics
Aquatic Entomology
Advanced Fishery Management
Seminar in Animal Di

Arranged
3

4

2-4
3

3

2-3

3

2

2

4

2

3

3

4

3

3

Energetic Correlates of Physiological
and Ecological Adaptation of Animals 1

NR 524 Creat Lakes Algae 2

Nil 558 Water Resource Policy and Adminis-

tration 3

NR 559 Political Theory and Resource s.
Allocation 3

NR 638 Assessment of Animal Populations, 2

The instructional staff for the courses listed
above consists of the following

SCHOOL OF NATURAL RESOURCES

Andrews, RichareN.L , Ph.D., Associeternrrielecy
of Resource Policy and Administration and
Urban and Regional Planning, and Chairman.
Resource Policy and Management

Berton. Alfred /1 . Ph.D., Professor of Natural
...Resources, Professor of Atmospheric and
Oceanic Science. and Dire ol, Great Lakes
and Marine Waters Center

Oakley, Josthan W., Ph.D., P fessoi oirliste:t

Resources, SNR, and Professor of Civil and
Water Resources Engineering

Cowan, Archibald B.. Ph.D., Associate Professor
of Wildlife Management and Director, Camp
Filibert Roth

Drobney, Ronald D., Ph.D., Assistant Profeisor
of Natural Resources

Fairfax, Sally R.. Ph D Assistant Professor and
Chairman of Resource Polfby and Management

Gregory, G. Robinson. Ph.D , George Willis Peck
Professor of Resource Economics. SNR, R
Associate, Center for aesesrch on Economic
.DeveloOkent

1
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Hooper, Frank F., b A., Professor of Fisheries,
NSR, and Professor of Zoology

Jensen, Alvin L., Ph.D., Assistant Professor of
Natural Resources

Lagler, sari-F., rh D., Justin W. Leonard Dia-
tingulthect Professor of Natural Resources
and Professor of Zoology

Marquis, Stewart D., Jr., A.M., Associate Profes-
sor a Resource Policy and Regional Planning

Schalske, Claire L., R ch Lisnologist. Great
Lakes and Marine Water Center, Associate Pro-
fesior of Natural Resourdes, Associate Pro-
fessozLoc Lilinology, Atmospheric and Oceanic

Sciences
Schramm,,GunterPh D.. Professor of Resource

Economics -

Shapiro,. Kenneth, Ph D., Associate Professor of
Natural ResOurces

Stapp. Milli= B., Ph.D.. Professor of Natural
Resource.

Stoerser Eugene F., Ph.D., Associate Professor
of Natural Resources and R r ch Scievlst,
Great Lakes and Marine Water Center

Wince, Susan W , Ph.D., Assistant Professor of
Natural Resources '

White. David S., Ph.D., 6esissant Research Scien-
tist, Great Lakes Research Division A

INTERDISCIPLINARY PROGRAMS "

Masters Deeree.in Marine and facustrine Geology

This i4 a cooperative arrangement between the De-
partment of Atmospheric and Oceanic Science and the
Department of Geology and Mineralogy. Applications
for subeissloo may be made through either department
and will be considered from student* rfitS unaergrad-
uate degrees in the earth or physical sciences,
oceanography, or engineering. Students admitted to
the progras will ordinarily concentrate in one of
three areAs. Marine Adtientation, Marine Geophysics,
or Marine Gfocpemistry ,A minima number di )2 cred-
it hours and a thesis are.uguized. A maxims of six
hours in thesis research may be applied toygd the
total of 32.41ours, ands` required comrsq.'14011
404 and Geo .4Min.(Ab 4 ) are common to the three
options. of xr requi mints rtspoc,ifreklor ,meth
option.
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For furthtinforattjon contact: N

5. r -
Chairman: apartment of!Geologrand Mineralogy
1006 d C. Little builrliti '
University of Michigan /

Ann Arbor, MichigatiAIM

Or,

R. Owen

Atmospheric and Ocean1c0Scitnce
Space 4 h building
University of Michig
Ann Arbor, richig 48109

Programa.Ooder the UniversitibWater Resources

Committee

Proerao. Committee: /rofessor Weber (Civil Engi-
neering). Chairmen; krofeesors beeton (Natural Re -
aources/Atmospheric and Oceanic Science), bUlkley
(Civil Engineering/Natural Resources). tither

(biological Sciences), Hilbert (Environmental and
Industrial Health), Nancy (Environmental and Indus-
trial Health).

PAogram emphasis is placed on development of both
technologic and socio-economic concepts required for
solution of a variety of environmeDpil and water

resources problems.

Th& Water Resources Program coordinates four
basic graduate programs. Water Resources Engineer-

ing.(through the Department of Civil Engineering).
Water Resources Management (described below). Water
Resources Science (described below); and Health
Aspects of Water Quality." (through the Department of

Environmental and Industrial Health). All four draw
upon the educational facilities of the College of
Engineering, School of Natural Resources,, School of
Public Health, Law School, and College of Litera-
ture, Science, and the Arts.

All students are assured personal counseling
help them select the program that will best meet
their individual interests. Students considering
graduate study in water resources should consult es
early se possible with members of the interdepart-
mental Program Committee or write directly to Pro-
fessor Walter J. Weber, Jr., Water Resource: Program,
Engineering building 1-A. The University of Michigan,
Ann Arbor, Michigan 48109.

The program leading to the degree M S E in Civil

Engineering: Water Resources is open to qualified
candidates with abachelor of Science degree in any
of the generally recognized fields of engineering
Program emphasis is placed on development of both
recipotogfcal and socio-economic concept required
for solution of ayeritty of environmental and water
resources problems. Candidates for the degree M.S E.

must complete a minimums of 30 hours of graduate work.
planned in consultation with the program adeisor.

const lag an integrated program. A typical pro-

gram lly includes courses in hydrology and

water ntity management, water quality and water
pollution control, water and wastewater treatment.
letter chemistry and ILmnology, air pollution and
solid wastes control, systems analysis, operations

h techniques, and computer applications,
political and institutional factors in environmental
and Water resource systems.

And

INTED0PARTMENTAL DE0REE 1/ROCIZAKS

Water Resources Management

Master of Sciedce

The program in Water Resources Management pro-
vides he student with a working knowledge 61 prob..
hems and approaches for managing the use and develop-

ment of water resources and provides specialization
in one of the major aspects of water management
through integrated training in technical, economic,
social, and institutional aspects involved in public

watemanagement enterprises. It is designed for
individuals seeking careers in governmental and
quasi-public Iftencies concerned with water resources

planning and development'.

217

Water Resources Science

Master of Science

This program prepares the student in the funda-
mental/La scientific investigation of natural and

2 3 6
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polluted waters, emphasizing studies in the chemical
and biological sciences and including cognate courses
designed to broaden the student's perspective of the
total water resource" field. The program is intended
for those seeking positions in research and pollution
control laboratories, whither in industry or in fed-
eral, state, or local governments.

UNIVERSITY OF MINNESOTA
. Minneapolis, einnesota 55455

The University of Minnesota offers marine science
related courses oft the Twin Cities and Duluth Cam-
puses and at the Itasca Biology Station. Courses
are.offered in a number of departments4=4..current
information can be obtained fr+ Bruce Munson,
Marine Education Agent, Sea Grant Extension Program,
109 Washburn Mall, Lnlversity of Minnesota-Duluth,

Duluth, Minnesota 55812.

The Fisheries program is located on the St. Paul
Campus In the Department of ;ntomology, Fisheries
and Wildlife.

The following degrees are offered

I. E.S. In Fisheries

a) One hundred and ninety credits minimum.

2 M.S. In Fisheries

a) Thesis plan - 28 credits minimum plus
thesis.

b) Nonthesis plan - 44 credit' minimum plus
h papers

3. Ph D. In fisheries

a) No credit :inlays.
b) Nine quarters registration.
c) Thesis 0
d) Preliminary and final examblations

The following courses are offered in conjunction
with the above programs. ,

UNDERGRANATE COWES -

7W look Orientation in Fisherisa and"Wild-

life 1

FW 3052 Introduction to Fisheries and Wild-
life Biology and Management 4

Geo 1001 Physical Ceolpgy S

AnSc 3301 Systemic Physiology $ 6

Bat 5231 Introduction to the Algae 5

or

Lot 5811 Freshwater Algae S

EBB 5601 Lisnology 4

SENIOR-GRADUATE COURSES 6

FW 3279
FW 5280
FW 5393

FW 5450

FW 5451

FW 5452

FW 5454

FW 5456

,Special Lectures

Senior Seminar.
Special Problens

In Fisheries Arranged
Fisheries
in Fishery

Biology Arranged

Techniques of Fishery biology 4

Ecology of Fishery Populations
Fishery Managenent 4

Fishery Ecology of Polluted Waters 4

Field Ecology of Fishes (Itasca
Biology Station only)

GRADUATE COURSES

FW 8200 Seminar Arranged"
FW 8364 Research in Fishery biology Arranged
Fw 8448-

8449 Fishery Biology 3

FW 8451 Production Biglogy of Fishery ,

Envirommtnts 4

The instructional staff for the courses listed
above from the Department of Entomology, Fiskleries
and Wildlife consists of the following

to

Adelman, Ira A , Ph A Associate Professor
Spengler, George R., Ph D , Associate Professor
Lnderhill, James C., Ph.D., Professor (Ecology

and Behavioral Biology - joint appointment)
Waters, Thomas F., Ph.D., Professor

To obtain further information, address inquiries

Dr. Thomas F. Waters
Director of Graduate Studies in Fisheries

219 Hodson Hall
1980 Folwell Arqhue
St. Psul, Minnesota 55108

UNIVERSITY OF MISSISSIPPI
University, Mississippi 38677

The University of Mississippi has research and
teaching facilities in fresh water and marine sci-
ences on the slain campus at University. Selected
classes are also taught at the Tupelo branch campus
and the Universities Center in Jackson. Marine re-
search is conducted by University scientists and
the University is also affiliated with Mississippi's
Gulf Coast Research Laboraetry located at Ocean
Springs, Mississippi. At the main carpus facili-
ties available consist of classrosas, offices,
laboratorles'and computers.

The University is a part of the Mississippi-
Sea Grant Consortium. It is this affilia-

provides the aajor emphasis for the
ent of the University in marine

Alab
tion wh
present in
science progress.
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The following degrees or marine science related
options are offered`

UNDERGRADUATE

School of Engineering: Bachelor of Science in
'Geological Begineering - marine geology option

RequiremeAts' 135 semester hours

College of Liberal Arts Bachelor of Arts 11
Biology or Geology,"or Bachelor of Science in
Biology

-

Requirements 126 semester hours.

GRADUAXT

School of Engineering Master of Science in
Geology

Requirements. 30 hourof gradutte credit,
of which six 1/111 be thesis credits.

College of Liberal Arts. Master of Science in
Geology

Requirements 30 hours of graduate credit,
of which six will be thesis cEedits.

Doctor of Philosophy
Requirements Coursework requirements vary.

one foreign language and dissertation
required,

$chool of Law, Master of Marine Law and Salence
Pequirements 30 hours of waduate credits,

of which nine - 12 will be in specified
.trine related science - Prerequisites
include a Bachelor of Science in one of
the sciences plus a first degree in law,

The following courses are offered in conjunction
with the above programs:

ERGRADUATE COURSES

B1OL
BIOL
B101,

BIOL
BIOL
BIOL
BIM
BIOL
ENCR
MGR

101

103

105

107

207

240
241

441

302

321

ENGR 399
ENCR 322
DOR 311
ENCR 312
ENCR 411
ENCR 412
ENCR 4)1
ENGR 432
LIGIt 441

ENCR 101
EhGR 213
ENGR 215
ENCR 229
LICA 235
ENGR 313
ENCR 315
ENCR 435
ENGR 401

ENGR 401

Cenefal Biology
Elementary Zoology
Elementary Botany
MI:tent:sr Wildlife Conservation
General f. ology

Introductory Aquatic Biology
Introduction to Marine Biology
Research Problems in Aquatic Biology
Plaid Mechanics Laboratory
Thermodynamics
Thermodynamics
Transport Phenomena
Structures I

Structures II
Structures III
Structures IV
S011 Mechanics I
Soil Mechanics II
Fluid Mechanics
Surface of the Earth
Resources of the Earth I

Evolution of the Earth.,

Invertebrate Paleontology
Field Geology
Sedimentology
Stratigraphy
Field Camp
Thermo-Fluid Dynamics
Fundamentals of Hydro- and Aero-Mechanics

GRADUATE COURSES

BIOL
BIOL
BIOL

BIOL
BIOL
BIOL
'BIOL

BIOL

BIOL
BIOL
BIOL

CHEM
CHEM
CHEM
CHEM
ENGR

ENCR
ENGR
ESGR
ENCR

EtvOR

ENOR

ESCR
ENGR

D.CR
LAW
LAW

LAW
LAW
LAW
LAW
1.67
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'557 Aquatic Microbiology ,

559 nvertebrate Histology
541 Marine Fisheries Biology

551 Marine Botany
560 Marine Invertebrate Zoology

561 Marine Invertebrate Zoology

562 Marine Vertebrate Zoology
563 Parasites of Marine Animals

565 Marine Microbiology
567 ,Spe2itil Problems in Advanced Histology

593 Problems in Zoology
571 Biochemistry

572 Biochemistry

573 Selected Topics in Biochemistry
574 Selected Topics in Biochemistry
551 Engineering Thermodynamics

501 Special Topics in Civil Engineering

502 Special topics in Civil Engineering

531 Physical Marine Geology
532 . Chemical Marine Geology
535 Geochemistry .

536 Geochemical Methods ,

577 Geophysics I
579 Geophysics II

581 Applications in £eophvsics

566 Niatural Resources

581 Legal Control of Environment
675 Law of the Coastal Zone
676 Marine Science
620 International Law

628 Admiralty
615 Legal Research

40

Faculty involved in marine or marine related re-
search are as follows.

BIOLOGY

Fritmsche, Ronald
Keiser, Edmund
Luther, Knight

CHE4STRY

Hussey, Charles

GEOLOGY

Frederking. Ray
Manley, Fred
Minshew, Vtlon
Reynolds. William
Stahell, Albert

PHYSICS

Kelly. Robert

MECHANICAL ENC1NEZR1N4

Horton, Thomas

LAW RESEARCH CENTER

Criddle. Dliztt

Hooper. Wilrtam

'1::::-"S114.44.444.4%14%°..
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To obisin4urther information, addrele inquiries
to:

Dr. Donald E. Walsh
Associate Director of University Research

*University of Mississippi
University, Mississippi 38677

. UNIVERSITY OF NUJ D.GLAND
SAINT FRANCIS COLLEGE

Biddeford, Maine 04005

St Francia College, the undergraduate college
of the Ltiversity of New England offers four-year

-degree prggrams in Marine Biology and Environmental
Analysis through its Center for Life Sciences. The
150 -acre campus is located on the Saco River Estuary
on the coast of Southern Maine. The program utilizt:
:his location for intensive study of estuarine, open
sea, salt marsh, mud flat, rocky and ssndy beach
environments. Theme environments provide habitat
for a wide variety of plants, invertebrates. flail,

bird' and other marine °rainier', for individual as
well a,class study.

Laboratory space of 2,500 square feet include'
four preparation laboratories, seven teaching labs,
numerous office and storage rooms. Equipment con-

' sista of electrophoreaia units, environmental samp-
ling devices, dredges. salliometer. bathythermo

graph. spectrophotometer, pH meters, a gas chromato -
graph. an otter trawl, seines and other types of
fishing nets and gear, plankton nets, a temperature
controlled tank room and an quarium room. In addi-
tion. a wide variety of bacteriological and chemical
laboratory equipment and facilities exist along with
the venal microscopes, refrigerators, and freezers

The College maintains its ow research vessel, a
26 -foot converted lobster boat, the Savovcotuck

Since our size and location do not permit an ex-
. tenslve research program. we encourage our students

to gain experience. often along with ac emit credit
by off-tampus research placesents. Thos may be
done through our Cooperative Education °grams or
during January Winter Term. Internships or summer
Jobs.

Cooperative arr.:I:meats have been Made in past
years with students working with the Maine Deport-
ment of Marine Resources, West Boothbay Harbor; Maine
Department of Environmental Protection, Augusta'. The
Research Institute of the Gulf of Mains. Portland,
Maine; Maine Department,of Inland Fisheries and wild -
ae. National Marina,Fisheries Laboratories at Sandy
Hook, New Jersey. Panama City. Florida. Milford,
Connicelcut; Beaufort, North Carolina; United States
Environmental FrotectionrAgency. Narragansett, Rhode
IiImmU.Nev England Aquarium. Boston, Maisachumetts;
Mystic Marina Life Aquarium, Mystic, Connecticut;
American Muses, of Natural History. Nev York City.

The follyjig degree is offered.

1 Bachelor of Science in Marine Biology

t--
The requirements for the Bachelor of Science in

marine Biology are.

110-111, General Chemistry
210-211 Organic Chemistry
200-201 Physics
150 Statistics
210 Calculus
140 Zoology
150

200
210
220

230

380
360

290

.E.ciany

Genetics
rhycology
Invertebrate Biology
Ichthyology

Aquatic Ecology
Oceanography
Biological Research

In addition the student must choose one to three
upper level biology courses in consultation with an
cademic advisor. Other college requirements in
Liberal Learning. Human Services and Managerial
Studies must arso be completed to qualify for the
degree.

The following courses are offered in conjunction
with the above program.

Bi

Bi

Bi

Bi

Bi

Bi

Bi

Bi
Bi

Bi
Bi

Bi

-151

Bi

Bi

Bi

Bi

Bi

Bi

11

Bi

11

Bi

Bi

11

Bi

Ch
Ch
Ch

110 'General Biology
120 Field Biology
140 Geneial Zoology
150 ''.it,General Botany

180 The Environment and Man
200 Genetics
201 General Physiology
202 Cooperative Vertebrate Anatomy
203 Histology
204 Parasitology
206 Embryology
210 Phycology
220 Invertebrate Zoology
225 Microbiology
230 Ichthyology
240 Ornithology
250 Animal Reproduction
260 Animal Behavior
290 Biological Topics
320 Fishery Biology

350 General Ecology
360 Oceanography
370 Environmental Analysis
375 Environmental Impacts
380 Aquatic Ecology
400 Biological Research
110-111 General Chemistry
210-211 Organic Chemistry

'311 Analytical Chemistry
Phy 200-201 General Physics

The instructional staff for the courses
above consists of the following

listed

CENTER POR LIFE SCIENCES

Biology,

Aplington, 11.W., Ph.D., Professor
Bridges, David W., Ph.D., Associate Pr ofessor
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Coleman, Douglas, Ph.D., Assistant Professor
Samuel, Gilbert, Ph.D., Associate Professor
Enka., Joseph, Ph.D., Associate Professor

Chemiagry,Physics

Manyan, David, Ph.D., Associate Professor
Mott, Victor, Ph.D., Assistant Professor

To obtain further information, address inquiries

to:

Dr Joseph G. Tubas, Director
Center for Lice SciencA
University of New England/
SIMS Francis College
60S4Pool Road
Biddeford, Maine 04005

(207) 282 -ISIS, Ext. IS

a

UNIVERSITY OF NEW HAMPSHIRE
Durham; New Hampshire 01824

The University of Mew Hampshire is well-located
for marine science and ocean engineering activities
in variety of ...ripe environments. The Great Bay
estuarine system is adjacent to the campus while the
coacline of the Atlantic Is 15 miles sway with tlle
Isles of Shoals but a few miles offshore. The port

city of New Hampshire. Portsmouth, is centrally
located en the Gulf of Maine about 10 miles from

the,University.

The University major marine facilities include
the Jackson Estuarine Laboratory (JEL) on Crest Bay,
the Engineering Design and Analysis Laboratory (COAL)
and the Marine Program Building on Catgut, the Dia-
mond Island facility on Lake Winnipesaukee 40 miles
from campus, s research fleet compOied of the 45-
foci Jere A. Chase and several smaller craft and
pier facilities at AL and in Portsmouth near the
ocean. These facilities are available to all marine

fatuity and students. The University, in coopera-
tion with Cornell University and the State Univer-
sity of Nev York at Stonybrook, also bat facilities
at the Shoals Marine Laboratory on Appledore Island
of the isles of Shoals, this laboratory focusing on
marine biology and related subjects.

Major Ursa of equipment available. include cir-

culating aaaaa ter.systee at JEL, electron.micro-

'copal, digital computers, Beckman automatic amino

acid analyzer, liquid ecintillation counter,
mass spectrometer, an auto analyzer, spectrophotom-
eters, wave tanks and diving equipment. The t/V

Jere Chase is equipped with radios, radar, Loran,
an A-frame and carries portable research tools such
as gravity coring devices and dredges.

Marine science and oceanographic educational end
research programs involve the Departments of bio-
chemistry, Botany and Plant Pathology. lertOlcienLes.

Microbiology and Zoology while can engineering
educational and research progr s ere conducted by

the Departments of Chemical, Ci 11, Electrical and

Mechanical Engineering. Additionally, marine re-

search is also conducted by the Departments of
Animal Sciences, Chehistry, Physical Education and
Political Science as well as by the Resources Devel-,
opment Center and the Whittemore School of business

and Economics.
e.

Marine research proceeds dn.-both an Intr. and
interdisciplinary bails being supported by such
organizations as the National Sea Grant Program Of-
fice, the National Science Foundation, the Office
of Navel Research, the National Institute of Health,
U.S. Coast Guard, Woods Hole 'Oceanographic Institu-

tion end Sandelentetates among others Research

activities take face and students far afield to

such places as the Arctic, Antarctic and mie7Pacific
Oceans and the North Sea as well as to the neigh-

b ing marine environments .of Great Bay and the Gulf

f Maine. Examples of research studies include
those resting to marine food chain, marine biotoz-
Ins, chemical, biological Bed thermal pollution,
marine mineral resources, narfculture, marine re-
source Esnagement, marine law, environmental base-
line dart, arctic under -ice systems, diving systems,
submersfhles and underwater liCeitats. Many of these

testa/eh activities are sunnorted.by an excellent

diving y ram, which annually Outlines numerous
faculty student divers, in addition to facilities

previously tioned.

Information c ncerning degrees offered follows.

I 5.5. M s Ph D in Biochemist with spe-

cialization in mar biochemistry.

2. B S., M S and Ph D in Botany with specializa-

tion in marine botany granted by the Department of

botanyyd Plant Pat

a) B. Non-thesis degretrequiring mini-

mum of 128 credits.
b) M.S. Thesis degree requiring: minimum...5f

or research.
30 and defense of thesis aged on field

c) Ph.D Doctoral dissertatlon.dree requir-
ing oral qualifying exam, defense of dissertation.
reeding knowledge of at least one foreign lan-

guage and, possibly, proficiency in cog ate

field such as computer techniques.

3 B.S. and M.S in Chemical Engineering wi
specialization in ocean engineering, granted by the

Department of Chemical Engineering

a) B.S. Non-thesis degree requiring minim\mt

,of 13i credits See Ocean Engineering Minor

Program.

a mini of 10 credits Thesis may be waived y
b) Mma .S. Thesis or non-thesis degree

regeon of previous reeearch.
c) Ph.D. See Ph.D. In Engineering

a. 6.5 and M S in Civil Engineering with apt-
cialization in ocean engineering, granted by the

Department of Civil Engineering

a) B.S. 4n-thesis degree requiring\iiniimmt
of 131 credits. Si. Ocean Engineering Minot

Program.

b) M S. Thesis or project degree, the thesis

degree requiring thesis and 24 credits and the

r22I 2 ci 0



project degree requiring a written paper on a
projects course in addition to 30 credits of
coursevork.

c) Ph.D. See Ph.D. inEngineering.

S. 8 A. and E.S. ig.Geology and 8 A. Science '
Major with Earth Sciggce Concentration with speciali-
zation in the marineeearth sciences. granted by the
Department off Earth Sciences

a) B.A. in Geology. lion- thesis degree requir-

ing a minimum of 128 credits. 32 credits being in
the Earth Science*

b) B.S. in Geology. Non-ebests degree requir-
ing a minimum of 128 credits, 48 credits being in
the Earth.Sctence*.

c) 8 A Science Major. Non-thesis degree re-
quiring a minimum of 128 credits, 24 credits
being in the Earth Sciences

6 MIS in Earth Sciences -- Oceanography requires
a major in geology, chemistry, physics, mathematics,
engineering, or in the biological sciences. and ,

requires completion of one year of collegethemistry,
calculus add physics Vn4eIgraduate preparation
will determine the area of specialization for the
master*' program Students =at complete as specific
curriculum, including an Earth Sciences graduate.
Jetliner. two or more courses related to their spe-
cislty and a Master's thesis. An oral presentation
of the thesis is made to the department

7 MS in, Geology with specialization in one
area of oceanography, granted by the Department of
Earth Sciences

Thesis degreeNqIiring a minimum of 30
credits and an oral or wmitten examination
on thesis work'

8. B.S. and M.S in Electrical Engineering with
specialization in ocean engineering, granted by the
Department of Electrical and Commter Engineering.

al B S Mon- thesis degree requiring a minimum
of 129 credits. Sea Ocean Engineering Minor
Program.

b) M.S Thesis or independent research degree.
unless waived by reason of equivalent experience,
requiring a minimum of 30 credits

c) Ph.D. Sea Ph.D. in Engineering.

9. Ph D in Engineer ing Pith specialization in
ocean engineering in the f Engineering Sys-
tems Design, Signal Processing, Theoretical and
Applied Mechanics and Transport Phenomena, granted
by the engiftering Ph.D Program representing the

AP Departments of Chemical, Civil. Electrical and Com-
puter, and Mechanical Engineering:

A doctoral dissertation degree recittiring
ia qualifying examination, defense of dim-
/ reading knowledge of at least'
one foreign language or, possible, a pro-
ficiency in a cognate field such as com-
puler techniques in addition to prescribed
coursework.

10 I.S, and M.S. in Mechanical Engineering with
specialization in ocean engineering, grantill by the
Department of Mechanical Engineering.

a) B.S Mon-thesis degree requiring a minimum
of 128 credits

A.

b) M S. Thesis or project degree, the thesis
degree requiring a thesis and 24 credits of .course-

. work and the project degree requiring a project
and 30 credits of coursework. Individuals with
special qualifications may be excused from the
project.

c) Ph.D. See Ph D in Engineering.

11 8 A , M S. and Ph.D in Microbiology with
specislizatton in marine microbiology, granted by
the Department of Microbiology.

2

a) B.A. Non-thesis degree requiring a minimum
of 128 credits.

b) M S. Thesis degree requiring a minimum of
30 credits and an oral examination on thesis and
graduate coursework.

c) Ph D Doctoral dissertation degree requir-
ing oral qualtfypg examination. defense of dis-
sertation. reading proficiency in one foreign
language and one semester of teaching or previous
equivalent experience.

12 B A , M S and PhD in Zoology with speciali-
zation in marine zoologz, granted by the Department
of Zoology.

a) B A. son-tnesis degree requiring a minimum
of 128 credits.

b) M.S. Thesis nropecial problem degree re-
quiring a minimum of 30 credits and an oral exam-
ination on thesis and graduate coursework.

c) Ph D Doctoral dissertation degFee re-
quiring oral 'luaiifying examination, defense of
dissertation and written examination,Aemonstrating
proficiency in at least one foretin language

The following courses art offered in conjunction
with the above programs'

BIOCHEMISTRY (Biochem )

702 ComparstiVe Marine Biochemistry
795. 796 Investigations in Biochemistry
$99 "Master of Science Thesis
999 Doctoral Research

BOTANY

525 Intr uction to Marine Botany
666 Summ ore of_ Mew Hampshire

721 The Micro copt5 Algae
722 Marine Phycology

.1023 Marine Algal.Ecology
1,727 Physiology

729 lgsl Physiology Laboratory
822 vsnced Marine Phycology
899 Master of Science Thesis

999 Doctoral Dissertation

CHEMIiL ENGINEERING (Ch.E.)

695
899

CHEMISTRY

517
518
699

830
833

241/
222

2

2

6-10

4

.4

4

4

4

2

2

4.

MAO

Chemical Engineering Project 2-4
Master's Thesis 1-6

N

Quantitative Analysis 3

Quantitative Analysis Laboratory 2

Thesis 4/semester
Advanced Optical Methods 3

Chemical Separations 3



899 Thesis -- Problems In Chemistry Various

999 Doctoral Research .

CIVIL ENGINEERING (C.E.)

695 t

757

' 899

Civil Engineering Projects
Coastal Engineering and Pr
Master's Thesis

2-4

4

6-9

DEPARTMENT OF EARTH SCIENCED (E.S )

501 Introduction to Oceanography 4

502 Introduction to Oceanography
Laboratory

Introduction to Marine.Science 4

Geomorphology 4

Invertebrate Paleontology 4

Geochemistry 4

Chemical Oceanography 3-4

. Sedimentation T Stratigraphy 4

Introduction to Physical Oceanography 4

. 4

4

3

3

I edimentstion 3

503

561

652
741

752
754
758
759
795
816
841

856
858
859,
899

Geological Oceanography
Topics inthe Earth Sciences
Mineralogy of Cla
Analytical Geoche Istry
Estuarine and Mar
Dynamical OcsanograPhy

896 Topics in the Earth Sciences
Earth Sciences taster's Thesis

rtzenIcp.i. AND COMPUTER ENGIWEERILG (E.E.)

695 Electrical Engineerbig Projects
781 Ocean instrumentation Project
785 Underwater Acoustics
796 Special Topics in Electrical

Engineering

899 Master'''. Mesta

ENGINEERING Ph D. PROGRAM

999 Doctoral Research

MECHANICAL ENGINFERING (M.E.)

4

1-4

6-10

4

44

2- 4

6

ti

TECHNOLOGY (Tech.)

610
697

ZOOLOGY

Introduction to Ocean Engineering 4

Ocean Projects ' 2/semester

(Zoo.)

4 528 Introtuctory Invertebrate Zoology 4

537 Compdrative Invertebrate Physiology 4

620 Introductory Marine Science for
te

Teachers . 1

628 Developmental Biology of the
Intrertebrates 4

704 Comparative Endocrinology 4

711 Natural History of Cold - blooded

Vertebrates 4

715 1 Natural History of Marine

4
Invertebrates 4

724 Marine Parasitology 4

772 Fisheries Biology . 4

774 Introduction to Marine Science 5

(Offered at the Shoals Marine lab- ,

oratory in cooperation with Cornell
tniversity and State University of

New York/Stonybrook)

t 775 Invertebrate Embryology 4

777 Introduction of Neurobiology 4

778 Comparative Neurophysiology 4

795-796 Special Problems in Zoolbms 2-4

803 Marine Ecology. . IF

.815 Population Ecology 4

820-821 Advanced Invertebrate Zoology 4

822 Protozoology 4

g26 Comparative Physiology 4

895-896 Advanced Studies in Zoology 4

899 Master's Thesis - 6

999 Doctoral Research

Faculty of the several departments, institute
and school associated with the Gniversity's Marine

Program are as allow" *

508 Fluid Dynamics 4

695-696 Mechanical Engineering Undergraduate
Prolate and Independent Study 2-4

707 Analytical Fluid DynamIcf 4

737 Ocean Mechanics I 1 4

738 Ocean Mechanics II 4

751 Naval Architecture in Ocean
Enginseiing 4

752 Submersible Vehicle Systems Design 4

757 Coastal Engineering and Protasis.

807 Compressible Fluid Flow 4

808 Theoretical Aaro/Hydro-Machanice 4

$38 Theoretical AcZustics 4

899 Master's Thesis 6-10

MICROBIOLOGY (Micro.)

600 Environmental Microbiology 4

707 1Marine Miirobiology 4

708 Microbial Blogrechemisrry 4

795-796 Problems in Miciobiology 4

899 Master's Thesis 6-10

999 Doctoral R

223

810CHEMISTRY

Green, Donald M., Ph.D.. Professor of Biochemistry
Herbst. t.J., Ph D., Professor of Biochemistry
Ikawa, M., Ph.D., Professor of Biochemistry
Klippensgele. G.L. Ph.D.. Associate Professor

of Biochemistry
Shiner, Stanley R , Ph D Emeritus Professor

of Biochemistry
Smith, Samuel C., Ph.D., Professor of Btochemistry
Stewart, James A., Ph.D., Associate Professor of

Biochemistry (Department Chairman) 4

Teeri, Arthur E., Ph.D.. Professor of Biochemistry

BOTANY

Kingsbury, John M.
Botany

Mathieson, Arthur

CHEMICAL ENGINEERING

Fan, S.T.. Ph.D.,
Engineering

Farsg. that) H.,
Engineering

Lavine. Irvi Ph.D., Emeritus Professor of Chem-

ical neering

Mat .K., Ph.D.. Assistant Professor of
Chemical Engineering

. Ph.D.. Adjunct Professor of

Cs I PhD.,--ProCessor-,1 Botany

Associategrofessor of Chemical

istant Professor of Chemical
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Sundberg. Donald C., Assistant Professor of Chem-
ical Engineering

Ulrich, Gail D Associate Professor of Chemical
Engineering

Zimmerman, Oswald T., Ph.D., Emeritus Professor
of Chenrcs1 Engineering%

CHEMISTRY

Asell, Alexander R . Ph.D., Professor of Chemistry
Andersen, K.K., Ph.D.. Professor of Chemistry
Chsrteen, N.D., Ph.D., Assistant Profeisor of

Chemistry

Grshr, C L.. Ph.D., Professor of Chemistry
Haendler, Helmut M., Ph.D., Prpfessor of Chemistry

' Hubbard, Colin D . Associate Professor of Chemistry
, Jones, Paul R., Ph.D., Professor of Chemistry

Morrison, James D., Ph.D., Professor of Chemistry
Owens, Charles W., Ph.D., Professor of Chemistry
Pilsr, Frank L., Ph.D., ProfessOr of Chemistry
Sawyer, Albert X , Ph.D., Professor of Chemistry

. Seitz, WI Rudolf, Assistant Professor of Chemistry,
Uebel, J J:, Ph D., Associate Professor of

Chemistry

Weber. Janes K., Ph.D., Professor of Chemistry
Weisman, Gary R.. Assistant Professor of

Chemistry

Wheeler, Charles M., Ph D Professor if Chemistry
Wong, Edward H Assistant Professor of Chemistry

CIVIL ENGINEERING

Batchelder, Gerald l , Adjunct Associate Professor
of Civil Engineering

Bishop, Paul L., Associate Professor of Civil
Engineering (Department Chairman) ,

Chu, Yen-hsi, Assistant Professor of Civil '

Engineering
['swoon. Charles O., Ph.D., Emeritus Professor of

Civil Engineering

DeAlbs. Pedro A.. Assists:It Professor of Civil
Engineering

Goodspeed, Charles H., Associate ProfessOr of
Civil Engineering

Cress, David L., Assistant Professor of Civil
Engineering

Klotz, Louis H., Assotiste Professor of Civil
Engineering I '

Moynihan, Robert P., Adjunct Assistant Professor
of Civil Engineering

O'Brien, Dennis J., Assistant Professor of Civil
Engineering

Olofszoa, John A., Assistant Professor of Civil
Engineering

Ossenbruigem, Paul J.. Associate Professor of
Civil Engineering

Skejton, Russell 1.. Ph.D.. Emeritus Professor
of Civil Engineering

Vreeland, Robert P., Emeritus Associate Professor
tOf Ci.14 Engineering

Yak, Tung - fling, Ph.D., Professor of Civil Engi-
neering

_ -

cr

EARTH SCIENCES

Anderson, F.E.."Fh.D., Associate Professor of '

Geology

Birch, F.S., Ph.D., Aasibtant Professor of Earth
a Sciences

tothner, W.A., Ph.D., Associate Professor of
Geology

Brown, W.S , Ph D., Assistant Professor of Earth
Sciences

Chapman, Donald H , Ph.D , Emeritus Professor of
Earth Sciences

Davis, Robert I., Ph.D , Adjunct Professor of
Earth Sciences

' Gaudette, Henri E., Ph.D., Professor of Earth
Sciences

Loder, T.C.. Ph.D . Assistant Professor of Earth
Sciences '

Mmyewski. Paul A., Assistant Profelsor of Earth
Sciences

Meyers, T. Ralph, Ph.D., Emeritus Professor of I'

Earth Sciences
Schneer. Cfcil J Ph.D., Professor of Earth
'Sciences

,Stewart: Gleen W . Associ ate Professor of Earth
Sciences

Tischler, H., Ph.D., Professor of Geology

ELECTRICAL AN5 CCMPUTER ENGINEERING

Blionchsrd, F.A., M.S., Professor of Electrical
and Computer Engineering

Cannon, Michel R , Assistant Professor of Elec-
trical and Computer Engineering )

Clark. Ronald R..'Ph D., Professor off Electrical
and Computer Engineering (Department Chairman)

Darlington, Sidney W., Adjunct Professor of net-
trical and Computer Engineering

Trost. A.D., t.S., Professor of Electrical and
Computer Engineering

Gerhard, C.C., Ph.D., Associate Professor of
Electrical snd Computer Engineering

Clans, F,H., Ph.D.. Associate Professor of Elecl
trical and Computer- Engineering

Hitchcock, Leon W., fh.D., Professor of Electrical
and Computer Engineering

Braba. John B., Ph.D., Professor of Electrical
and Computer Engineering

Kraft, Cordon. Assistant Professor of ,Electrical
snd.Computer Engineering

Melvin, D.W., Ph.D.. Associate Professor of
Electrical and Computer Engineering

Murdoch. J.B., Ph.D., Professor of Electrical
and Computer Engineering

Win, Paul J., Assistant Professor of Electrical
And Computer Engineering

Pokoski, John L., Associate Professor of Electrical
and Computer Engineering

Rogerte, Dana B., Assistant Trofeaeor of Electrical
and Computer Engineering.

Sivaprisad, K.U., Ph.D., Associate Professor of
Electries1 lend Computer Engineering

Sects, K.C., Ph.D., Associate Professor of Elec-
trical and Computer Engineering

Winn. A.L., S.M., Professor of Electrical and
Computer Engineering

MECHANICAL ENGINEERING

Allmendinger, t.E., M.S., Associate Profeasor'of
Naval Architecture

Beasley, Wayne M., Associae Professor of Mech-
anical Engineering

Celikkol, B., Ph.D., Assistant Professor of
Mechsnidal Engineering

Clark, Willi E.. Assistant Professor of Mech-
anical Engineering

Covell, R.w../Ph.D., Professor of Mechinics1
Engineering



Emery, Harvard 8.,' Assistant Professor of Me-
chanical Engineering

Bochgraf, Frederick G., Associate Professor of
Mechanical Engineering

Limbert, D.E., Ph.D.. Associate Professor of
Mechanical Engineering

Kosberg, William, Associate Professor of Mechan-
ical Enginkez (Department Chairman)

Savage, G.H., Ph.D., ofessor of Mechanical
Enginelring

Stolworthy, E.H., Dr. Eng. (H), Emeritue'Profes -
sor of Mechanical Engineering

Swift, K. Robinson, Assistant Professor 1-Mechan -
ical Engineering

Taft, C.K., Ph.D., Professor of Mechanical Engi-
neering

Valentine, Russell L., Associate Professor of
Mechanical Engineering

Wilson, John A., Associate Professor of Mechan-
ical Engineering

Yildiz, Musa, Senior R h Fellow and Lecturer

k
MICROBIOLOGY

Balkw1,11. David L.,

Microbiology
Blakemore, Richard P

Microbiology
Cheabro, William R.,

biol*
Jones, G.E., Ph.D.,
Metcalf, Ph.D.
Pistole, T.G., Ph.D.

Microbiology
Slaneta, Lawrence W.

of Microbiology
Zsigray, Robert M.,

Microbiology

Assistant Professor of

, Assistant Professor of

Ph.D., Professor of Micro-

TECKKOLOCY

bavis, Richard, Dean

ZOCICCY

Professor of Microbiology
, Professor of Microbiology
, Assistant Professor of

Ph.D., Emeritus Professor

Associate Professor of

gorror. A.G.", Ph.D., Professor of Zoology

Bullock, W.L.. Ph.D., Professor of Zoology
Croker, R.101, Ph.D., Associate Professor of

Zoology
Foret, John E., Associate Professor of Zoology

(Department Chairman)
Francq, Edward N., Assistant Professor of Zoology
Haney. James F., Associate Professor of Zoology
Harris, L.G., Ph.D., Assistant Professor of

Zoology
Hoornbeek. F.K.. Ph.D., Associate Professor of

Zoology and Genetics
Lavoie, Marcel L., Associate Professor of Zoology
Lundeen, Abigail R., Lecturer in Zoology
Milne, Loma J.. Ph.D.. Emeritus Professor of

Zoology
Richardson, Edythe 1j, Ph.f., Emeritus Professor

of Zoology

Sagnst. Ph.D., Associate Professor of
AW Zoology

Sawyer. P.J.. Ph.D Professor of Zoology
Schaefer, Paul E., Emeritus Associate Professor

of Zoology,

Smith, R.M., Ph.D., Assistant Professor of Zoology
Swan, Emery R.. PhXi., Emeritus Professor of

Zoology

0
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Taylor, Janes T.. Assistant Professor of Zoology
Tillinghast, Edward k..tAssociate Professor of
'Zoology

Walker, Charles W., Assistant Protessor of
Zoology

Watson, Winsor H.. III, Assistant Profelsor of
Zoology

To obtain further information, address inquiries
to:

Associate Director
University of Nev Hampshire Marine Program
University of New Hampshire
Marine Program Building
Durham, New Hampshire 03824

(603) 862-1381

UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL
Chapel Hill, North Carolina 27514

The Oniver ity of North Carolina has teaching and
h frac Mies on the campus at Chapel Hill,I/

at the Institute of Marine Sciences at Morehead City,
5 tad at the Wrightsville Marine Biomedical Laboratory.
Wilmington. Courses are taught on campus in several
departments and research projects are also conducted
in departmental laboratories% Special research
facilities on campus include Uniboomer sub-bottom
profiling system; Salinity/Temperature/Depth pro-
filing system, radio tricked current drogue, Radium-
226/Radon-222 isotope counting spites; biological
Incubators: electron microscopes, gaol chroma$ographs,
infrared spectrometer; gamma spectrometer; mass
spectrometer, liquid scintillation counters, and
computer center. The principal h facility
is the Institute of Marine Sciences. A new labora-
tory building providing 20.0001quare feet of space
was completed on the shore of Bogue Sound in 1968.
The 11/y_Kachapumem, 48-foot &Duel -powered vessel
specially built ter estuarine research, is equipped
with radlotelephtine. tachometer, generstors for 100
volt a.c. and 32 volt d.c , end a hydraulic winch
for handling gear, it has a 600-mile cruising range
and, living accommodations for four persons. Several
outboard - powered small boats are available.

arklitional facilities at this coastal laboratory
include a library, research collections of fishes.
decepod crustaceans, and mollusks, photographic
darkroom, radio-lsotOpe facilities. a lafge pier,
a running saltwater system in a separate wing of
the laboratory. large outdoor seawater mks. and

experimental seawater ponds. Research equipment
includes microscopes. In situ saIlnometers. *sapling
bottles, nets and trawls, pyre heliometers, submarine
photometer. oxygen and carbon dioxide analyzers,
histolo;lcal equipment. gas chroeutograph, spectro-
photometers, and many other types of general labora-
tory equipment.

Special equipment at Wrightsville Marine Biomed-
ical Lsborstbry include pressure chambers to simulate
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t rrrrr trial environments from +30,000 to -6,00D feet
bove sea level. together with apparatus/and instru-

mentation for physiological and neurological studies,
special problems in physical chemistry and strength
of materials canalso be undertaken

The following degree. are offered.

I. Ph.D in Marine Sciences (Curriculum in Marine
Sciences). For the Ph.D. degree each student will
ordinarily take at leas& four of the following
courses. Oceanography, Physical Oceanography, Geol-
ogical Oceanography.'liological Oceanography and
Chemical Oceanography, although his cocaine; may
approve other courses as satisfactory substitutes.
He must also cake Seminar in Marine Sciences at
least twice and will study march at
marine laboratory or on an oceanographic cruise in

program approved by his committee. The disserta-
tion will be on marine topic. A minor is optional.
A reading knowledge of one foreign language is re-
quired Every student suet gain some teaching ex-
perience during his program

2. M S in M.One Sciences (Curriculum in Marine
Sciences) For. the M.S. degree each student must
earn at least 70 semester hours of credit, including
the four tore courses in physical, biological, chem-
ical and geological oceanography degree or substi-
tute courses that are Satisfactory to his committee.
He moat take Seminar in Marine Sciences at least
once, and period of residence at s'marine station
or on an oceanographic cruise will ordinarily be
required. A thesis on marine topic is required.
A minor, is optional. Every student must gain some
teaching experience during his program.

The following courses are offered in conjunction
with the above programs.

GRADUATt

CURRICULUM IN MARINE SCID.teS

101

103

I

Oceanography
Geological Oceanography
Biological Oceanography

3

4

4

I Chem al Oceanography 4

122 y cal Oceanography 4

137 y of Coastal Wetlands 6
141s Special Ptoblems in Marine Biology 6
161. Problems in Marine and Environmental

Physi6logy 2

206 Seminar in Oceanography
222 Advanced Physical Oceanography 3

225 Physical Oceanography Seminar 2

239 Micropalaontology foraminifers 4

268 Marine Geophysics 4

300 Research in Marine Sciences 2-up
393 Master's Thesis 3-up

394 Doctoral Dissertation 3-up

Dukencurr OF BOTANY

114 itgse
215

7
ine Mycology

216 ins Phyeology
219 Algal Physiology

4
I

A

DEPARTMENT OF ENVIRONMENTAL SCIENCES AND ENGINEERING ,

122 Water Chemistry
132 Limnology and Water Pollution
134 ,.Environmental Microbiology
233 Microbial Ecology
245 Ecology of Phytoplankton

DEPARTMENT Or GEOLOGY

151 Geodynanics
180 Applied Geophysics
181, Applied Geophysics
221 Sed.patneaty Petrology
225 Advihxled Sbdimentation
227 Clay Mineralogy
25/07-Low Temperature Geochemistry

r-

DEPARTMENT OF ZOOLOGY

-109 Introduction to Hydrobiology/
, 134 Invertebrate Development, Larvae.

and Pl
146 Marine ology

156 Advanced Marine Invertebrate Zoology
157 Advanced Marine Invertebrate Zo8logy
208 Population Ecology
213 Advanced Marine Ecology
265 Seminar in Marine Biology

The instructional staff for the courses listed
above consists of the following.

4

3

3

4

4

3

4

4

4

4

4

3.

4

4

4

4

4

3

3

2

CURRICULUM IN MARINE SCIENCES

Adey. Walter H., Ph.D , Adjunct Professor
(Coralline Algae)

Dane, John M., Ph.D., Assistant Professor
(Physical Oceanography)

Frankenberg,.Dirk, Ph.D., Professor (biological
Oceanography)

Martens, Christopher S.. Ph D.. Assistant Profes-
sor (Chemical Oceanography)

McIntyre, Ian C., Ph.D., Adjunct Associate
Ptofessor (Carbonate Geology)

Neumann, Conrad A , Ph.D., Professor (Geological
Oceanography)

Williams. Austin D., Ph.D., Adjunct Professor
(Decapod Crustacea)

DEPARTMENT OF BOTANY

Hommersand. Max H., Ph D., Associate Profess,*

DEPARTMENT OF ENVIRONMENTAL SCIENCES AND ENGINEERING

Johnson, J. Donald, Ph.D., Professor of Environ-
mental Chemistry

Tuensler. Eduard J., Professor:ofgEnvironments1
biology

Pfsender, Frederick K., Ph.D., Assistant Profits- ,
sor of Environmental Biology

5 . Shuman, Mark S.. Ph.D., A.slatant Prote..or of

6 Environmental Chemistry

5 * Weise, Charles M., Ph.D., Professor of Environ -
mental Biology

,f2,1 P-
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D!PAkTMZNT OF CEOLOGY

Carter, Joseph (i.Fli.D., Assistant Professor
Ingram, Roy L . Ph.D., Professor
Rogers. John J.W.. Ph.D., Professor
St. Jean, Joseph. Jr., Ph 0.1 Professor
Textoris, Daniel A., Ph.D.. Associate Profelgor
Wheeler, Waiter NAIL Ph D.. Professor'

DEPARTMENT OF ZOOLOGY

!fanner. Charles E , Ph.D Professor
LehmanT91arvey E.. Ph D.,.Professor

-! McMahan, Elizabeth A.. Ph.D.. Professor
Riece, Seth. Ph D.. Associate Professor
Rigger. Reinhard M. Ph.D., Assistant Professor

DENTAL RESEARCH CENTER

1

Crenshaw. Miles, Ph D.. Professor

INSTITUTE OF MARINE SCIENCES

t Chestnut. Alphonse F., Ph.D., Director of the
Institute of Marine Sciences, Professor of
Zoology.

Fahy. William E., Ph D , Professor

Neumann, A, Conrad. Ph,l) Professor

Paerl, Mans W . Ph.D.. Assistint Professor

Peterson, Charles H.. Ph.D , Associate Professor
Schwartz. Frank J.. Ph.D.. Professor

WRICHTSVILLE MARINE BIOMEDICAL LABORATORY

ograuer. R.U.. Ph.D.. Directook. Professor

to:
To obtair; furthet Information, address inquiries

Dr Dirk Frankenberg, Chairman
Curriculum in Marine Sciences 045A
University of North Carolina
Chapel Hill. "forth Carolina 27514

ONIVERSITY OF NORTH CAROLINA AT WILMINGTON
Wilmington. North Carolina 28403

.
ycirk , and conference rooms. Tke Institute for

arine Biomedical R p is housed,in an aggregate

- of four buildings totaling 12,000 square feet More

than 4 dozen specialized laboratories snd various
supporting facilities. including an instrument sad
machine shop and animal quarters. are provided. The

Iniversity also owns a fleet ot 10 baste ranging
from 14 to 23 feet In length, and is currently nego-
tiating the acquisition of a 73-foot trawler to be

used for research. Vessels are berthed at the Uni-
veriity-lease& marina at 1.irrightsville Beach. a few

minutes drive from the campus.
*

Marine-related academic programs include =trine
biology curriculum leading to the b S degree, ihd hti1/4

an environmental studies curriculum with an emphasis
in marine sciences leading to the B A. degree (The

University is currently planning a Master of Science
program in Marine biology with an anticipated imple-

psentation date in 1980.)

The marine biology curriculum includesdebasic
introduction to the field of biology with an empha-
sis at the upper level fn various aspects of marine
biology. The environmental studies curriculum is a
multi-disciplinary one in which students may elect

to emphasize marine sciences. This curriculum is.
designed to expose the student to a broad range of
research procedures in the natural and social sci-
ences while allowing each student to develop in-
depth capabilities in marine science, -

The University of North earolina at Wilmington,
located on a 600-acre campus adjacent to the Atlantic
Ocean, Intracoastal Waterway and Cape Fear River
Estuary. has marine research and teaching facilities
on its main campus as well as specialized research
facilities at itrinstitute for Marine giomedical
Research at Wrightsville Beach. The principal ficil-

ity used for marine science programs -on campus id
the 40,000 square foot Marine Sciences Building which 41
presently houses the Department of biqiogy and Earth
Sciences and the Program for q10.1ronmelltal Studies.
It contains several classrooms, 14 teaching and
research laboratories, specialized equipment and

The followilo INC-W degrees afire offered

1. B.S. in Maine biology

a) At least 37 semester hours in biology and
marine biology

b) Year Courses in general chemistry and

physics
Precalculua or calculus

d) Additional physical science electives

2. B.A. in Environmental Studies with a concen-

tration in marine sciences

I

a) Introduction to the environment and environ-
mental studies senior seminar

b) Statistics and computer sciences
c) Four natural sciences environmental courses
d) Three social sciences environmental courses
e) A.minimum of 20 semester hours in upper

marine sciences courses

Degrkes granted in the 1978-1979 academiC year:
Fifty-nine B S. degrees in Marine biology and 16
b A. degree in Environmental Studies with a concen-
tration in Marine Sciences..

The following Marine Sciences courses are offered:
4

BID 362 Maribe Biology

SID -365 Invertebrate Zoology

BID 366 Ecology
BID 446 Phycology

BID 456 Ornithology
BI 57 Ichthyology

B 45$ Fisheries Biology

810, 466 Advanced Ecology

MO 468 tPlanktonology
ITO 491 1 DlrectedAIndlypol Study (off

mariv topics) 1-3

MO 495 sSemlnar.(Deep Sea Biology. Marine
Mammals,, Sharks, Ffshes,,etc.) 1

3

4
3

4

4 ,

4

4

4

4

22246

T

c.



NIP

ERS 205 4, 1Dreenography 3

.ERS 21) Sedimentary Petrolggy 4

ERS 305 , Marine Clology 4

ERS 490 Research in Earth Sciences (related .

A . to the marine environment,) 3

BitSe 491 Directed indlvldualsStudy (on
marine tepics) 1-3

I4

CHEM 375
CHEM 177..

LEGG 432

is
The instructional staff for the

above collaistswaf the following

MARINE SCIENCES

AnalytIcalChemistry in
oProblesis

Chemical Oceanography
Environmental Cherelstry

BlogeOtraphy

e

4

Biology

.

Band. Gilbert W., Ph.D , Director of Marine
Sciences and Professor of Biology

BraSei: Ralph g., Ph.D.. Director of IMgR,
4 feasor of 2 rlrie Physiology.

Deriid, ..11E1 , M.S , Asgbciate,ProWsior of Biology
Ge4rge, Robert Y.. Ph.D., Professor'of Biology
Hosier, Paul E., Ph.D., Associate Professor of

Biology

Kapraun Donald T.. Ph D.. Associate Professor
of ,logy

Lindwiat. David G.. Ph.D.sslalant Professor
of Biology

McCrary, Anne B . Ph O.. Associate Professor of
Biology

Padgett, David E., PhD Assistant Professor of
Blotogy...

Parnell. Jaae , PhAD , Professor of Biology
Rye David B . Ph D .Associate Professor of

Biology

Chedistry ,

Adcock, Louis H.. Ph.D . Professor of Chemistry
NWN!liey, issn b ,..fh D., Aasistant Professor of

ChemistryC2 .

.

Ph D .

irvironmental

O 3
3

4

3

courses listed

4

Earth Sciaces

Cleary, William AsSociate Professor
of Geology

, Harris. William B.. Ph.D.. Assistant Professa
of Geology

Thayer. Paul A., Ph D., Professor -of Geology

Zuilo, Victor A., Ph D., Professor.of Geology

Physical Education

thapman, Frank L F Lectuser 141 Physical Education

To obtain additional information address all
iiries to.

Dr. Gilbert W. Bane, Director
Program in Marine Seiehces
.Unitersity of Nort Carolina at Wilmington
Wilmington. North aroLina 28403

UNIVERSITY OF NORTH DAKOTA
Grand Forks, Notth Dakota 58202

The fisheries program at the University of North
Dakota does research in various freshwater bodies .
of water in North Dakota including Garrison Reser-
voir and Lake Ashtabula,: A fisheries laboratory is
presentiy under construction'on Campus. The depart-
menthal access to recording depth finder. limnol-
ogy equipment, capTUia gear, electrical re lance
thermometers and several (mall fishing boa

The University ofNorth Dakota offers a B S. de-
gree In Fishery and Wildlife Management. The fish-
eries option of this degree places emphasis on
fresh-water aport fishery management. It requires
51-54 semester hours in biology, and courses in

geology. chemistry and They also of-
fer,the M.S and Ph.D. 1,1.8 gy Stith fisheries or
homology options.

DEPARTMENT OF BIOLOGY'

Undergraduate

The Department of Biology offers concentrated
study in four areas BION, Botany, Zoology and
Fishery and Wildlife Mamagem . Thtrtx-six hours
are requirgd for thW jor and b hour for the

minor. Theobjective f thette 110r11111.1 to provide

studentsewith a brow lunovIedge o modern biology
through training In ach of-the ma r areas ofakiol-
ogical science e °logic, genetic, mleCulsr,--\
morphologic and systematic biology

In addition to the classrooms and spec
teaching laborhtories. the Biology build r....jr,
an herbarioum, an animal room, a greenh -''' a Con
trolled environment laboratory. a darkroom a grad -'

uate stpudentr $$$$$ ch laboratoriee.---7aoili4ie fpr

aquatic biology, including offices and teaching kad
h laboratories. are malntained in Montgome

Mall. Facilities for entoRalogor and behavior are

located in did cote Trish. SAlaboratory for
pheromone analyals bioassay is malAttined in,
Chlhdler Mall. The Department also maintains three
natural areas for se in teaching and research as
mell asjil§ Univeisity Biological Spition at DeOls
Lake.

ind ent studiel, honors work, or undergraduate
e2.1i,4ssiifed/gajors are urged to participate in

research Normally, studies of this nature are
initiated ty.invitation from a faculty member.
Students selected for programs usually carry
out their studies in the smirch laboratories of
the indivOgual professors. :Reseifeh assistantships
financed by faculty W.gralta may be available
for part -time mrploypent The department partici-
pates in the University Hgnors Program through cer-
tain interdisciplinary colloquia. by honors credit
Inaakanced courses, and by independen tud es and
tutorials in advanced topics.

228
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The following undergraduate degrees are offered.

1. B.S. with major in Biology
2. B.S. with a major in Botany

3, B.S. in Fishery End Wildlife Man Bement
4. B S. with a major in Zoology
5 B S.ED. with a major in Biologleall and Physical

Sciences



The following courses are offered

101, 102 Introduction` to Biology 8

.235 Rump Environment . 2

312 Evolution 2

332 General Ecology 4

336 SystematiF Botany . 4

X34 Animal Behavior 1.

341 Cell Physiology 4

343 Plant physiology 3

150 Genetics 3

351 Genetics Labsotory I

357 ; Modern Genetics and Han 3

360 Freshwater Algae 4

362 Plant Morphology 4

363 Entomology 4

364 Parasitology 4

367 Cytology my 3

368 Cytological Techniques l

369 Histology
,

3

370 Vertebrate Zoology 2

171 Anatomy end Adaptationslaborstory. 2

373 Yertebrate 4aturs1 History , 3

374 Vertebrate Embryology
Cr

4'

375 ,,Invertebrate Zoology A
"- 403 Seminar I.

411 Taxonomy of Lover Plants 3

425 Ichthyology 3

427 Ornithology 3

428 Mammalogy 3

431 Wildlife Management 4

'43% Limnology 4

43' Game Fish Management 3

442 ' Physiology of Organs and Systema 4

460 Plant Anatomy . 3

470 iliometry 3'
471, 472 3681C Principle* of Biology 8

475 History and Philosophy of Biology 2

477 . Concepts of Biology ' 2

491 Directed Studies. 1-4

49$ Research . 1-4

499 2-15
..----

m

DEPARTMENT OF KOTANY

(Se4 Biology fo r courses )

DEPARTMENT OP BIOLOGY

Graduate Ahool

The Department of Biology offers graduate studies
leading to the Master of Science, Master of Educa-
tion, Doctor of Arta and Doctor of Philosophy degrees,

prpgrams are designed to prepare students for
delimit teaching and research, research in govern-

ment service, and research and developmental oppor-.
tualties in Industry. The department. offers grad-

uate work in the following areas. Ecology. including
$Pliehavior. Genetics. Morphology, bysiologY, Ind 'ye-

tematics. Traditionally, depart total emphasis hos

been in ecological

Facilities for Graduate Research Biology faculty
and graduate students occupy all or portions of six
buildings. The Biology Building houses a herbarium

30,000 specimens. an animal room,
dark' , greenhouse, vertebrate reeearch museum and
a controlled environment room with growth chambers.
Lafbratories for limnology and fisheries biology are

located in Montgomery Mall. In the Science, Building

are foutolkan'inarctworsaum, biometry laboratory, and

facilities for animal behavior, research. Chandler
Mall contains the institute for Ecological Siudies

and facilities for pheromone research, the fiaheeide
laboratories and the Project Reclamation Research.
Protozoology research foci '.ties are in Larimore Mall
and the plant tissue culture and genetics research
unit is located in Budge Mall.

The biology Department is strongly oriented toward
studies in field biology'', and the Deportment operates
three field stations for research and class use. The

Devils Lake Station is located 90 anti west of Grend
Forks and is suited for aquatic research. The Forest
River Biology Ares la 40 milee.from the campus. it 4/00 s)L.

habitats suitable for studies in aquatic
.

and lond biology, spring brook, swamp, moist and

dry o and's section of the Forest River. The

Oakvi e Prairie Station consists of 800 acres of
virgin.upland and lowland prairies and is located 12 '

miles frond the campus. Both of these areas have
laboratory and housing faciiities and, in addition.

Oakville Prairie has facilities for year-round Dior
climatological studies. A fourth area consists of

600 acres of old fields located 17 mile from the

campus. Thia tract is used for studies f secgridarY

succession and wildlife management.

The North Dakota Fishery Research 'Unit, a coopers-
tive operation of the Biology Department and the
North Dakota Came and Fish Deportment. conducts re-
search needed for and directed to the management of

ofsport and commercial fisheries and the protec
aquatic environments'in the State. The Dep merit
participates in the planning foethe Unto sity of

Minnesota Forestry and Biological Station Itasca

through representation on the Itasca Adult° y Council

Departments) Degree Requirements' Master of

Science The requirements are a 20-credit major
(including research and thesis) and a 10-credit

minor The minor may be taken within. the Department

of from one of the other biological or physical sci-
ence departments in the University.. Otf'er require-
Jsents include two credits of seminar and satisfactory
completion of a comprehensive examination by the
student's' advisory committee.

o

foctor of Arts. This degree program is designed

.to produce broadly trainid biology teacbers for the
four -year and junior colleges. A dissertation is
not required, but students must have some research
and technical writing experience as part of their
program. Only those persons holding a master's
degree are eligible for admission to the program.
A teaching internship is required as part of this
program.

Doctor of Philosophy The most important featur&
of the Ph D. program is the perfoTmance of an inde-

PseirldjaitliolzlitIch!is an original contribution to knowl-
edge

and the writlag of a die-

edge aultable for publication Other requirements
include six credits of 'tempter, reading itilowledge

pf a foreign language, and attendnsce for one ses-
sion at aapproved field station, preferably marine
or tropical. A minor is not required but esq stu-
dent is expected to Wow competence la related Areos
as determined by the student's advisory c:rAttee
Work completed on a master's degree progr may be

incorporatei into the doctoral program if approved
by the stud nt's advisory coimmittee

The following courses are offered in conjunction
with the above programs.

500 Biological 1.Tferature and Scientific
Writing 2
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I1 Biology of'North Dakota
02 Field Biology
03 Seminar

50.4 College Biology Teaching
510 Principles of Taxonomy
511 Cytotaxonomy
12 jalynology

514 Algal Physiology
515 Algal Ecology
517 Aquatic Plants
519 Aquatic fnvetitebrates
520 Helminthology
522 Medically important Arthropods
530 Biogeography
532 Forest Ecology
533 Graasland Ecology
535 Physiological Ecology
537 Animal Population Ecology
538 AntmalComounication '''

539 Aniaal Societies '

544 Advanced Topics inPhysiology
55! Mocheaical Genetics
554 Cytogenetics
557 Population Genetics
564 Developmental Morphology of Plants'
571 Sampling Theory
575 Advanced Fishery Biology
576 Museum Techniques
578 Wildlife Disease
587 Teaching internship in Biology
592 Directed Studies

599 R h

312 Evolution
332 'General Ecology
336 Systematic Botany
338 Ethology
341 Cell Physiology
343 Plant Physiology
350 Genetics
351 Laboratory.
362 Plant Morphology
363 Entomology
364 Parasitology

367 CYrololy
368 Cytological Techniques
369 Histoldgi
370 ,Vertebrate Zoology

Anatomy and Adaptalions Laboratory
373 Natural History Laboratory
374 Vertebrate Embryolpgy
375 invertebrate Zoology
380 Mycology ()pending approval by Graduate

Committee/
411 Tawas */ of Lover Plante
425 lathyology
427 Ornithology
428 0HWIlmAlogy

431 Wildlife Management
433 Limnology
438 Game Fith Management
442 Physiology of Organs and Systems
460 Plant Anatomy
470 Biometry
471 Basic Principles bf Biology
472 Saito Principles of Biology
4t5 History and Philosophy of Biology

+"

2-4 Facey. Vera L.. Ph D,, Professor of Biology and
2-3 Curator of the Herbarium.

1 Fitch, John H Ph.D., Assistant Professor of
3

2

2

2

3

3

2

3

3

2

3

2

2

3

2

3 '

2

2

3
2

3

2
.4

3

1

3

1-12

Arranged
Arranged

2

4

4

3

4

4

3

1

4

4

4

3

1

3

2

2

2

4

4

4

3

3
3

3

4

4

3

4

3

to

Biology
Fivittani, Albert J.. Jr., ph.O., Assistant Pro-

fessor of Biology
Holloway, Harry L , Jr.. Ph.D.. professor of

Biology
Jalal, Syed M., Ph.D., Professt;r of Biology
Kannowski, Paul B . Ph.D.. Professor of Biology
Larson, peer R.. Ph.D.. Professor and Chairman

of Biology
Neel, Joe K., Ph D., Professor of Biology
Oring, Levis W Ph.D Professor of Biology
Oven, Alice K.% Ph.D., Assistant 6ofessor of

Biology and Physiology (part time)
Oven, John B.. Ph.D.. Professor of Biology and

Leader of the worth Dakota Fishery R

Unit
Seabloom, Robert W.. Ph.D Professor of Biology
Sheridan. William F.. Ph.D.. Associate Professor

of Biology ,

Shubert. L. Elliot, Ph.D., Associate Professor
of Biology

Wall. Mohan K , Ph D , Associate Professor of

Biology
Wrenn, William J . Ph D Associate Professor

of Biology v4

To obtain further informatidn, address inquiries

Over R. Larson, Chairman
Department of Biology
University of North Dakota
Grand Forks, Xorth Dakota 5$202

UNIVERSITY OF OREGON
Eugene. Oregon 97403

The Univelpty offericarine biology courses at
both the main campus in Eugene and at Oregon lnsti-
tue of Marine Biology. Charleston, Oregon. Modern
science buildings in Eugene include laboratory
facilities for departments of biology, chemistry.
molecular biology and physics.

Oregon Institute of Marine Biology is located on
about 85 acres along Coos tax. The institute build-
ings include dormitories. dining hall. classrooms
and laboratories. There are six laboratory dais -

3 rooms with running salt eater, study tables and
4 benches. One renovated building. used for year-
4 round research, houses modern equipment such as a
2 igersted centrituge,spectrophotometers, and

stint lation systems. Zeiss microscope equipped

with Nomarski optics.

Vo degrees are offered by the Institute. however,
the University ofOregon avardssredit, including.
graduate credit for all courses dealgnsted (G) or
at the 500 level Work dote at the IliiititUte may

tt

for an integral part of the vork towards tachelor"s.

The instructional staff for the courses listed
above consists of.the folloviog

Cravford, Richard D , Ph D . Asal tent Professor
of Biology iti

1
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Master's, or Ph.D. deg6e; in Biology offered on the
Eugeae campus. e

'.1.
r,

Courses in the marine science' are offered daring
the reguilr year at tits main sampps by the Department
of Biology. The Department of Biology also offers
both regular summer and speslai workshop courses at.'
the Institute. Independent studies and research
have been carded out on a year-round basis at the
Institute 'Inca M9680.A,fail term program In biol-
ogy include, Marine Ecology, Invertebrate Zoology,
Estuarine Ecology and research credit. During the

.spring, a multl-dlsclplined approach to an and his

11/4

environmental problems will be offered entitle
"People sod the Oregon Coast " This program'will
include sours.. In biblogy, sociology, geography,
landstape arckltecture and 'Political science.

The following courses are offered at ttte Insti-
tute. All cosines ar171se taken for undergraduate

credit. Those marked with a (G) or at the 500 level
will satisfy griduats requirements.

Bio 406 ...Field Studies (0)*
Bio 413 Comparative Physiology (G)
Bio 45$ Marine Birds.and Mammals (G)
Bio 461 Invertebrate Zoology (G)
Bio 474 cThe Marine Environment (G)
Bio 477 Estuarine Biology (G)
Bko 478 Marine Ecology (0)
Blo 401 **search
Bio 501 Research (G)
Bio 403 Thesis (G)
Bio 503 ,Thesis (0)

Blo 407 Seminar - Topics in Marine Biology
Bic. 507 Seminar - Topics in Marine Biology (G)
Bio 360 Coastal- Biology

Bic. 408 Laboratory Projects (G)
Blo 408 Biological Illustration

8

_ 4

8

8
a

Bio 410 Behavioral Ecology of Fishes (G)

t
DIVERSITY OF OREGON SCHOOL OF LAW

Eugene, Oregon 97403

The Law Shooi offerp courses at the legal center.
building on the campus in Eugene. A4 Ocean Law
Library and the facilities of the Law SchOol library
are used for research. In conjunction with the
marine advisory program. the Law School conducts
seminars at the law center and at varitus coastal
locations, attended by members of Oreg n ocean In-
dustries, Oregon State University oceanographers,
other scientists, Oregon Law School faculty members
and interested members of the bar and government

The Oregon LS; School ocean law program is.part
of the Oregon State University Sea Grant College.
The J.D. degree is offered

The foliowing courses are offered in conjunction
with the above program

Oteap Resources Law+ 3

International Law 3

%atural Resources Law 3

Environmental Quality 3

Water Law 3

Admiralty Law 3

1 The instructional staff for the courses listed
above consists of the following:,

Barry, Frank J,, LL.B., Professor.

..) Clark. Chapin D.. 1.10.. Professor
Jacobson. Jon L , J . Associate Professor
Sw'an. Peter N.. LL.B , Associate Professor

The instructional staff for the courses listed
above consists of the following' .

BIOLOGY

Freak, Peter.kProfessor of Biology
MCConflaughey, Bayard H., Ph.D., Professor of

Biology,
McGowan. John A , Ph.D.. Visiting Professor of

Oceanography
Rudy, Paul P.,. Ph.D., Professor of Biology.

University of Oregon. Director, Oregon Insti-
tuts of Marine Biology

'Terwilliger, Robert C.. Ph D.. Professor of
Biology, University of Oregon, Assistant Direc-
tor, Oregon Institute of Marine Biology

To obtain further information; address inquiries
to .

Dr Paul P. Rudy, DIr(ctor
Oregon iostltyte of Urine Biology
Charleston, Oregon /7420
(50)) 888..5534

4.

To obtain further information, address inquiries
to

Professor Jon L Jacobson
University of Oregon 'School of Law

Eugene. Oregon 97403

. A

UNIVERSITY or THE PACIFIC
PACIFIC MARINE STATION

Dillon Beache California 94929

`ors

4

The marine station lies 60 miles north of San
Francisco on tio southern shore of Bodega Bay adja-
cent to Tomales Bay and just opposite the Polk
Reyes National Seashore. The high diversity of
marine environments close by renders the area very a

suitable as a laboratory site. Sand beaches, in-
tertidal sand flats, rocky shores. salt marsh. and
kelp beds are within eau. access The local flora
and fauna ire correspondingl)e rich.

The'statIon consists orthree research and ofl.
fice,bufldings and several auxiliary structures;
the former house teaching. research an4 instrument
laboratories, photographic darkroom, museum. stock-
room, and library. All laboratories are supplied,'

231 '
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with fresh seawater pumped directly from the ocean
to LW large holding tanks. The station maintains
two research vessels. 17-foot Boston Whaler and
a new el -foot steel-hull vessel designed for off-
shore research.

GRADUATE PROGRAM

The Pacific Marine Station, a division of the
Cniversity of the Pacific, is a year-round research

.ipcenter with a graduate pr.:tram leading to a Master
of Science degree.

Twelve years ago, the marine station began a pro-
gram of research, stressing ecology and systematics
In the broadest sense The principal theme of the
ecology program is to determine the factors respon-
sible for the seasonal and long -term changes in
marine ecosystems Current studies range from
analyzing the effects of a variety of physical
stresses on sand flat communities to evaluating the
role of predation in determining gastropod distribu-
tion on rocky shores This program wapplifsithe
Information necessary to develop sound impact stud-
ies and to evaluate the disturbances caused by men.
The ecology program provides both background data
vend a broader context for other scientific programs

Studies on the functional morphology of marine
organisms are aimed at wetter understanding of the
interrelationships between organ mystes and environ-
iental conditions These studies are currently
focused on more complete knowledge of feeding and
nutritional biology in marine invertebrates, larvae,
and the ecological implications of larval biology.

Graduate students art encouraged to participate
In the research programs underway at the station

---ReaearsLtalsistints work 50 percent .of their tine
6n the various pr7nTecta«-lrtoEr-theilr contact with
staff members and the,multitude of research prob-
less that come to their attention during their in-
volvement in the various ecology research,prograss,
students have little difficulty in finding thesis
problems.

UNDERGRADUATE PROGRAM

The undergraduate program in marine science is
designed for students of biology with upperclasa
,standing. The 16 semester units are partitioned
between two of the formal four -unit courses offered
and eight units of research, normally on a specific
problem related to one of the current research pro-

, grass at the pacific marine station. There are
three main objectives of this prograft.

First, it affords undergraduates the opportunity
of having .a.marine experience, of studying marine

'biology and ecology at the source.
e

Secondly, the program provides an opportunity to
carry on original research either within the context
of one of the current faculty researcb programshor
in some other urea,

Finally, It is hoped that the scientific experi-
ence gained during thOmeater vLii enable an in-
41lidual to give.thro ful consideration to all.of
the parameters of complex.environmental'problems.

00

Upon completion of the program it la expected
that aotudent will be able to. understand.some of

the vmplex relationships betweenlapecies of animals,
substrata, (ood chains, larval development and mor-
phological adaptations, evaluate the scientific
balls for Statements in newspapers and magazines on
conservation and the development of the natural re-
sources, design a limited research program, and know
how to apply scientific results to the solution of
environmental problems.

Undergraduate students with advanced standing in
biology will hike two courses selected from those
offered and spend the other two courses in partici-
pation in one of the ararlon'd on-going research
projects. Departures from this scheme, including
initiation of new projects, is possible by special
arrangement.

Course credit will fit into the undergraduate
program through the L.niverrity of the Pacific., Anal
plication deadlines are April 1 and November 1.

Thu following courses are offered each year

Fall Semester

Biometrics
Invertebrate Zoology
General Oceanography
Advanced Invertebrate Zoology
Evolution Seminar

Spying Semester

Ecology

Invertebrate Zoology
Physiology of Marine Animals
Invertebrate Embryology
Evolution Stainer

Summer Courses

Ichthyology

Phycology

In additions two units special topics courses
say be offered on demand In such subject areas' as:
systematics. photographic techniques, computer pro-
gramming,'-and scientific illvetratfon.

Instructional staff for the courses listed above
consists of the following. Mpg

Armitage, Eric, J.D Business Manager, Research
Associate

James A Bloke, Ph D., Assistant Director, Assis-
tant Professotlkloology. Development of
marine invertebrates, taxonomy of polychaeta.

Kalil, William M.,Ph.D., Assistant Professor of
Biology. Coordinator-undergraduate program.

Loosanoff, Victor L , Ph D., Adjunct Professor
of Marine biology, sericulture.

Obrebski, Steven, Ph.D., Assistant Professor of
Ecology, Ecology and evolution of marine in-
vertebrate*, computer simuistion models

Smith, Edmund K., Ph.D., Director, Professor of
Zoology, functional morphology of molluaca.

To obtain further information. address inquiries
to.
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UNIVERSITY OF i(KOE ISLAND ,625 Organic Geochemistry 3

. Kingston, Rhode Island 02881 0 Geochemistry 3

63 Seminar in Marine Chemistry 1

641 Geology of Continental Margins I 3

Marine-related education is an Important function 642 geology of Continental Margins II 3

in several of the University's colleges. The cost 643 Seminar_in Deep Sea Geology 3

important fields are Oceanography, Ocean Engineer-
ing, Marine Affairs, Fisheries and Marine Technology,

644

645

Thermodynamics of Earth's Interior ,
Petrology of Oceanic Crust

3

3

Marino Resource Economics.. In addition, there are 646 Deep Sea Sediments and Processes 3

faculty member* with strong marine interests in 647 Recent Sedimentary Environments I 3

other science and social science departments. The 648 Recent Sedimentary Environments II 3

University is a Sea Grant College, end it operates 649 Marine Paleo-Ecology 3

several marine public service programs. 650 Micropaleontology of Radiolaria 3

651 Cenozoic Marine tratigraphy 2

Marine-related education, research, and public 660 Ecological Cam s in. Marine Research 3

service programs operate under the cognizance of the 661 Phytoplankton I onomy 3

Provost for Marine Affairs, Dr. John A. Knauss; For 663 Phytoplankton Phyaiology 3

information on spetifit.prograta, write the individ- 664 Phytoplankton Ecology 3

uals fated below. 666 Zooplankton 3

i
667 Advanced Phytoplankton Seminar 4 2

e68 Advanced Phytoplankton Seminar 2

GRADUATE SCHOOL OF OCEANOGRAPHY 669 Advanced Phytoplankton Seminar 2

p 672 Marine Invertebrates and Environment 3'
The Graduate School of Ocesnography maintains a 679 Animal Communication 2

group of laboratories. offices and support facili- 691 Individual Study 1-6

ties at the Narragansett Bay Campus. a waterfront
location in Narragansett, Rhode Island. Principal

692,

693'

Innevidusl Study
Special Studies

1-6

1-4

structures are the Charles J Fish Oceanographic 694 Special Studies 1-4

Laboratory, the Francis H. Horn Laboratory, the 695 Seminar in Oceanography 1

Norman Watkins Marine Science Building, and the 699 Ph.D. Disscrtation Research 1-12

Claiborne Pei? Marine Science Library The graduate
school operates the R/V Endeavor, a 177-foot re-

, /earth vessel, and ar=mbersmall craft. The instr tional staff for the couraes listed
above consists of the following: .

Science
The University offers the degrees of Master of

Bender. Michael L , D . Associate Professor
Duman. Bradford, PK-D.. Adjunct Professor
de3oer, Jelle. Ph.D , Adjunct Profeaaor
Detrick. Robert, Jr Ph.D.: Assistant Professor
Duce, Robert A., Ph.D Professor
Eisler, Ronald, Ph.D.. Adjunct Professor
Elmgren,./lagnar, Ph.D., Adjunct Professor
Evans, David, Ph.D.. Assistant Professor
Hargraves, Pau*, Ph.D., Associate Professor

to Oceanography and Doctor of Philosophy in
Oceanography. Both degrees arellyen with options

are

In biological, chemical. geological and physical
'4 oceanography

The following courses in Oceanography (OCC)
offered

401 General Oceanography 3 Heath, C. Ross, Ph.D., Adjunct Professor
491 Ocean Studies 15 Imbrie, John, Ph.D., Adjunct Professor
492 Ocean Studies Jeffries. H. Perry, Ph.D.. Professor
401 Physical Oceanography 3 Kennett. James P.. PhD , Professor

509 Ecological Aspects of Marine Pollution 3' Rester. Dana R., Ph.D.. Profeasor

510 Descriptive Physical Oceanography 3 Knauss. John A., Ph.D., Profeasor, Dean snd

511 Chemical Ochnography 3 Provost for Marine Affairs
54 Chemistry ofMarine Atmosphere 3 Leine. Edward, Ph.D., Lecturer
540 Geological Oceanography 3 Lambert, Richard, Ph.D.. Adjunct Profeasor
544

545

Seminar in Petrogenesis
Ceomagnetism and Psleomagnetism 3

Marshall, Nelaon, Ph.D., Professor
McMaster, Robert L., Ph.D.. Professor 4

547 Seminar in Blomagnetita 2 Moore, Theodore C.. Jr.. Ph D., Professor p
561 Biological Oceanography 3 Napera. Theodore A.. Ph.D.,,Asaociate Professor
568 Fishery Biology 3 and Aalistant Dean for Students

571 Benthic Ehvironment 3 Nixon: Scott W.. Ph.D.. AssociateProfessor
5/4 Biology 9f Marine Mammals 3 Oviatt, Candace. Ph.D.. Lecturer
576 Hetsrotrophit Microbiology of the Sea 3 Phelps, Donald, Ph.D., Adjunct Professor
577 Marine Epimicrobiology ' 3 Filson. Michael E.Q" Ph.D.. Professor

599 Masters Thesis Research 1-6 Quinn, James-C.. Ph.D., Professor

605 Dynamical Oceanography 3 Roesby, Hans Thomas, Ph.D.. Profeasor
607 Geophysical Models 3 Saila, Saul B, Ph.D.. Profeasor
609 Dynamics of Mixing , 3 Sastry, Akella N., Ph.D.. Professor

610 Geophysical Fluid Dynamics 3 Schilling. Jean.Guy, Ph.D., Professor '

611 Geophysical Fluid Dyfuesics 3 Schneider, Eric, Ph.D., Adjunct Profesiot

612 Seminar, in Marini Pollution 2 Sherman. Kenneth, Ph.D., Adjunct Professor

613 Waver 3 Shonting, David, Ph.D., Adjunct Professor

614 Tid44 2 Sieburth, John Ma., Ph.D., Professor

620 Chemical Distributions 3, Sigurdsson, Heraldur, Ph D., AssoCiate Profeaaor

62! Estuary and Coastal Zone 3 Smayda, Theodore,J., Ph.D., Professor

.623 Physical Chemistry of Seawater 3 Stern, Melvin E.. 1,110.. Professor

tr
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Swift. Elijah 4.. Ph.D., Associate Professor
Tenors, Kenneth, Ph.D., Adjunct professor
Watts, D. Randolph, Ph.D., Assadant Professor
Weisberg, Robert, Ph.D., Adjunct Professor
Wimbdroh. Mark. Ph.D., Associate Professor

Winn, Howard E.. Ph.D.. Professor

During the academic year 1977-1978. 12 M.S and

21 Ph.D. degrees were awarded.

For further information. address inquiries to.

Dr. John A. Knauss, Dean
Graduate School of Oceanography
Narragansett Bey Campus
University of Rhode Island
Narragansett. fhode Island 02882

DEPARTMENT" OF OCEAN ENGINEERING

The Department of Ocean Engineering operetta two
motor boats which are used for research in Narrsgsn-
sett Bey. The shore facilities and ship facilities
of the Graduate School of Oceanography are available
to ocean engineering faculty and graduate students«
In addition, the College of Engineering laboratories
include a well-equipped solids and sediments Labora-
tory. an underwater acoustics laboratory in a new
building. a sub - critical reactor, wave and model

tanks in the several engineering buildings. Nearby
Navy and industrial laboratories have made many of
their facilities Available for cooperative research
work.

The Department offers the PhD and M S in Ocean

Engineering.

The following courses art offered in conjunction
with the above program.

OCt 346
OCE 347
OCE 40i
OCE 40c
OCE 40)

OCE 404

OCE 410
OCE 45Z
OCE 500
OCE 511

OCE 513

Skin and Scuba Diving, Beginfters
Skin and Scuba Diving. Advanced
Introduction to Ocean Engineering Systems 1
introduction to Ocean Engineering Systems /1.
Introduction to Ocean Engineering

Processes I
Introduction to Ocean Engineering

Pr II

Basic Ocean Measurements
Fluidics
Basic Ocean Engineering
Hydrodynamics of Floating and Submerged

Bodies I
Hydrodynamics of Floating and Submerged

Bodies II
OCE 521 Materials technology in Ocean Engineering
OCE 531 Underwater Power Systems
OCE 532 Coastal Zone ?over Plants
OCE 534 Corrosion and Corrosion Control
OCE 535 Advanced Course in Corrosion
OCE 540 Environmental Control in Ocean Engineering
OCE 560 Introduction to Data Collection Systems

OCE 56i IntroduCtion to the Analysis of Ocean-4
ographic Data

OCE 565 Ocean Laboratory I

OCE 571 Underwater Acoustics
OCE 587 Submarine Soil Mechanics
OCE 591 Special Problems
OCE 599 Masters Thesis Research
OCE 605 °coed Engineering Seminar
OCE 610 Engineering Ocean Mechanics
OCE 611X Coastal Zons Processes
OCE 612X Numerical Mods ling of Coastal Processes

OCE
OCE
OCE
OCE
OCE

OCE

OCE
OCE

OCE

OCE

6S3 Ocean Engineering System Studies I
654 Ocean Engineering System Studies II
661 Analysis of Oceanographic Data
672 Lnderwater Acous;ics.II

673 Advanced Course in Lnderwater Acoustic
Propagation

674 Nonlinear Acoustics
67, Processing of Lnderwater Acoustic Data

676 Acoustic Radiation from Underweter
Vibrators

691 Special Problems
699 Doctoral Dissertation Research

The instructional staff for tig courses listed
above consists of the following

Di'.apoli. P , Ph'D., Adjunct Associate Professor
Haas, R.S,. M S Professor
Heidersbach, R.H.. Ph.D., Associate Professor
Kowalski. T., Ph.D , Professor
LeBlanc, L.R Ph.D , Associste,Professor
Middleton, F H., Dr. Eng., Professor
Moffett. M b.. Ph D., Adjunct Associate Professor
"acci, V.A.. M S., Professor
Rose, V C , Ph D., Associate Professor
Schenck. H.. M.S., Professor
Sheets, H E Sc.D , Professor
,barman, C , Ph.D Adjunct Associate Professor
Spaulding. M.L., Ph D., Associate Professor
Stepanishen, P.R.. Ph.D , Associate Professor
White, P '1., Ph.D., Professor

To obtain further information. address inquiries

CO'

c

Chairmen
Departmetwof.:Ocean Engineering
201 Lippitt Hall
Unkersity of Rhode Island
Kingston. Rhode Island 02881

Chemical, and Ocean Engineering Students enrolled
in this curriculum will follow the program of study
for chemical engineering during the freehman..sopho-
more. and junior years. The concentration requires

L.31 credits.

Senior year; first semester, 16 credits

CHE 349 Transfer Operations III

CHE 351 Plant Design and Economics*

a CHE 403 Introduction to Ocean Engineering
Processes I

CHE 464 Industrial Reaction Kinedes
OCO 401 General Oceanography
General Education Elective

234

Senior year, second semester, 18 credits

CUE 352 Plant Design and Economics*

CHE 404 Introduction to Ocean. Engineering

Processes II
CHE 534 Corrosion and Corrosion Control
OCE 410 Basic Ocean Measurements
General%Education Electives

2

2

3

3

3

3

3

3

3

3

6

*These will include applications to Ocean Engineer-
ing problems for students selecting the Chemical
and Ocesn Engineering option.
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To obtain further, information, address inquiries
to. 4

Dr. Harold N Knickle
Department of Chemical Engineering
University of Rhode Island
Kingston, Rhode Island 02881

Mechanical and'OctIn Engineering. Students en..
toiled in this curriculum will follow the program
of study for mechanical engineering and applied
S4chanics during the freshman, sophomore and junior
years.. This curriculum requires 129-130 credits
The senior year for the classes of 1979. 1980, and
1981 i& shown below.

Senior year, first semester. 18 credits

MCC 401 Introduction to 0cban Engineering
Systems 1

MC! 423 Design to Machine tlemea.ta
0CC 401 General Oceanography
PHY 425 Acoustics
Ocean related electives

3

3

3

3

6

Senior year. second semesters 15 credits

MC! 402 Introduc4:7 to Ocean Engineering
Syst II 3

OCE 410 Basic Ocean Measurements 3

General Education Elective 3

Ocean-related engineering or science elective* 3

tree elective 3

*The ocean-related electives afe chosen by the stu-
dent in consultation with the advisor.

To obtain further Information, address inquiries
to.

Dr. Charles D, Mash. Jr
Department of Mechanical Engineering A

University of Rhode Island
Kingston, Rhode Island 02881

.Courses say siso be taken from the following list

GEO 452 Transportation Geography
GEO 461 Coastal Zobe Uses
G EC 471 Island Systems
G EC 472 Marine Recreation
GEG 571 Marine Geography
G EC 572 Geography of Ocean Regions

GEOGRAPHY AND MARINE AFFAIRS

Marine EnvironIntal Folici Option. This option
has been developed In answer to the heightened in-
terest in Coastal and ocean eanagemeliNplves and
the need for entry-level sanpovet with undergraduate
training Students selecting this option mustcoe,
piece a minimum of 29 credits including nice credits
selected from.

GEC 100 The Geography of Hunan Ecosystems
CEO 102 Geography of Social Issues
talc 103 Economic Geography
CEO 131 Political Geography

and all of the following.

GEO 482 Quantitative Methods In Geography
OCG 401 General Oceanography
ESC 104 Geographical Earth cience
ESC 105 Geological Earth ience

ESC 106 Introductory Geolo y Laboratory
MAP 210 HumaLse and Cora of of the Marine

Environment
MAE 410 Problems in Marine Affairs

3

3

3

3

3

4

4

1

3

to.

4

3

3

3

3

31
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To obtaiv further information. address Inquiries

Dr. Lawrence Jude
Department of Geography and Marine Affairs
University of Rhode Island
Kingston. Rhode Island 02881

DEPARTMENt OF ElSeERIES AND MARNE TECHNOLOGY

The Department of Fisheries and Marine Technology,
'located in the College of Resource Development,
maintains a mini-campus on the waterfront in Wick-
ford, Rhode Island, where training vessels are
berthed. Facflities Contain classrooms and practi-
cal teaching laboratories for seamanship, fishing
gear, navigation, marine electricity and electronics,
electronic aids, diesel 4.10 hydraulics technology.
The 47-foot vessel, Call Ann, is fully equipped with
electronic aids including Loran C and sonar, being
outfitted to provide traindng in all important com
mercial fishing techniques 4.

A two-year Associate Degree Program (Associate in
Sciencei.ls directed primarily toward preparation
for the commercial fishing industry, an optiOh aimed
towed more general marine technology is available.
All students are required to complete 72, credits

oyer a two-year period -- 51 in profiessional con-
stants' fisheries-end 21 in general education and

background subject matter.

A four-year Bachelor Degree Program (8 5 in Re-
! source Development) is administered within the 8.5.

curricula of the College of Resource Development.
Within the total requirement 44 130 credit hours,
students say shape a program of studies to meet
individual needs, professional objectives, and

goals by appropriate selection among require-
ments for a basic core, major area of concentration,
directed electives, and free electives.

A Graduate Certificate Programs in Commercial.Fish-

cries is to be taken in conjunction with the Master
of Marine Affairs Degree Fifteen credits beyond
the 30 needed for the IPIA are required, together
with specified course selections for nine credits
of MMA program electives. Six credits of special
problems in Fisheries.and Marine Technology are man-
datory. Students without previous in-depth back-
ground in applied commercial fisheries are required
to fulfill preparatory study arranged to suit in-
dividual needs.

The following courses are offered in conjunction
with the above programs

FMT 013
FIIT 014

NT 101
EMT 110

Shipboard Work I
Shipboard Work II
Shipboard Safety
Marine Technology

235 254

2

3

4
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MT 113 Vessel Operations'

C1' 118
118

Introduction to Commercial Fisheries 3

Fishing Gear 1 3

Fr. 131 Seamanship 3

FMT 222 Fishing Gear 11 3

FMT 235 Fisheries Meteorology 2

mr 241 Diesel Engineering Technology 4

mr 242 Fluid Power Technology 4
mr 261 Marine Electronics 3

FKI 2451

mr 293
Navigation 1

Fishing Operations Practicum

4

FMf
351

Fish Preservation J 3

371 Ship Technology
mr 382 levitation Il 4

FKI 391 Special Problems 3

mr 392 Special Problems 3

FKI 393 Fishing Operations 3

FM? 416 Marine Transportation
FKI 452 Industrial: Fishery Technology 3

FKT 518 Marine Fisheries Technology 3

MT 522 Fishing Gear Technology 3

mr 591 Special Problems 3

pir '592 Special Problems 3

The instructional staff for the courses listed
above consists of the following:

Gauche, George E., Instructor

Additional coursevork and/or supervised
in areas of the student's basic expertise is done
among the graduate courses offered at the University
in oceanography, ocean engineering, political sci-
ence, geography, and business administration. Inte-
gration of the'couraework for a meaningful apprecia-
tion of elements of management and decision making

in high seas coastal lone marine resources is
\conducted in the Marine Affairs Seninar. Further-

more, students Oho wish to concentrate in Fisheries
Management can take an additional 15 credits in
Fisheries courses and receive an MMA with Certificate
In Commercial Fisheries.

A
The following courses in the marine-sciences are

offered in conjunction with these programs. In ad-

dition, graduate students in oceanography may choose
from supporting courses in other deporments of the
University:

Core Courses

GEC 571 Marine Geography
RZ2 514 Economics of Marine Resources

CCC 401 General Oceanography
PSC 464 International Law

MAF 651 Marine Affaira Seminar
KAY 652 Marine Affeira Stainer

3

3

3

3

3

3

/

Hillier, Albert J.. Assistant Professor
Merriam. Robert W.. S-M Associate Professor
Motte. Geoffrey A.. Ph.D., Associate Professor

Additional Courses
a

Raush, Richard R.. Ph.D., Assistant Professor
Sainsbury, John C.. Ph D., Piofessor

MAF 210 Human Use and Control of the Marine
Environment 311rbl'6.-

Stout, Thomas X.. M.S., Assistant Professor Coastal Zane Law 3

wing., Richard A., Mad., Assistant Professor MAF 523 Fisheries Law and Management 3

MAF 312 The Politics of the Ocean 3

The^/ollowieg degrees were granted during th; MAY 410 Problems in Marine Affairs 3

r academic year 1978-1979. Thirty Associate in Sci-

enceand 14 lichelbr of Science
MAP 483
MAP 562

International Ocean Law
Admiralty Law -

3

3

MAP 564 Port Geography and Policy 3

MAP 578 International Ocean Organizations 3

To obtain further Information, address inquiries MAP 186 Environmental IspachrAsseseac16t and

to Analysis 3

1

Dr. G.A. Motte. Chairmen
Department of Fisheries and Marine Technology
University of Rhode Island
Kingston, Rhode Island 02681

Master of Marine Affairs (MA) and Master of Arts in
Marine Affairs (MAMA) Programs

The University also offers the Degree of Haste
of Marine Affairs. The program is administratively
within the Department of Gedgraphy and Marine Affairs
and is supervised by an administering comaittee com-
posed of the Provost for Marine Affeira. Dean of the
Graduate School of Oceanography, the Chairman or his
representative of the Departments of Ocean Engineer-
ing, Resource Economics, Geography, Geology, and
Political Science Admission to the MMA Program
normally requires a gteduste degree and experience
in marine-related employment. The course of Atudy
is designed for persons interested in mAAAArmett
and policy problems associated with marine activi-
ties.

The MMA Program is interdisciplinaiy. There is
a one - academic -year, non-thesis graduate curriculum

for students with second degrees or experiende in
marine - related fields. and a two - academic -year

thesis-required curriculum to other students.

The instructional staff for the courses listed
above consists of the following:

GRADUATE SCHOOL OF OCEANOGRAPHY

Knauer, John A , Ph D., Provost for Marine

Affairs and Dean
Marshall. Nilson, Ph.D:, Professor of Oceanography

DEPARTMAT OF OCEAN ENGINEERING

Kowalski, T., Ph.D.. Professor of Ocean
Engineering

DEPARTMENT OF GEOGRAPHY AND MARINE AFFAIRS

Alexander. Levis M Ph.D , Chairman and Profes-
sor of Geography and Marine Affairs

Cameron. Francis, J.D., Associate Professor
Jude. Lawrence\ Ph.D., Asaistant Professor

__Hixam.,Dennis.li.D., Assistant Professor
West, Niels, Ph.D., Associate Professor

DEPARTIUM OF RESOURCE EC6NCMICS

Rorhols, Niels, Ph.D.. Professor of Resource
Economics

t)



ortArnan pt au=
Fisher, John J.. Pb D., Amsistint

Geology

T

Professor of

To obtain further isformation, address inquiries
to:

Dr. Levis M. Alexander, DirecCor
Marine Affairs Program'.
320 Washburn Hell
University of Rhode Island
Kingston. Rhode Islatid 01841

DEP,UtTIIDIT OF RESOURCE-ECONOMICS

The Department has an,undergraduate (B.S.) pro-
gram and offers an M S in Resource Economics and a
Ph.D in Economics-Marine Resources at the graduate
level. Drawing on the Departaent's extensive re-
search experience in marine resources. the under-
graduate program deals with economic issues in com-
mercial fisheries. aquaculture, offshore petroleum,
sad the uses of 'other marine resources Training
La Resource Economics at the undergraduate level
prepares the student for positions in state, re-
gional, and federal government agencies and for
continuing study at the graduate level.

At the graduate level, the Depattment offers an
M.S. degree in Resource Economics. Areas of con-
centration include aquaculture, fisheries manage-
sent, the economics of recreation, offshore oil and
gas, and land use planning A close liaison exists
vith the University's Sea Grant Program, Graduate
School of Oceanography, Center for Ocean Menegement
Studies, and Jatermational Center for Marine Resource
Development. Pinancial'assistance is available.

The Masters program trains students to **tune
positiOns with goverment agencies or in private
industry concerted vith marine resource Management
end development Many M.S graduates continue grad-
uate studies leading to the Ph.D, degree. The Ph D.
program in Economics Marine Resources trains stu-
dents in economic and resource economics theory,
marine policy and applied quantitative tehniques.
Graduates of the progrsm are trained to assume re-
sponsible research and teaching positions in gov--
ernment, industry and at academic institutions.

The folloving undergraduate courses are offered'
in conjunction vith the above program

RIM 105 lntrod:ctiol to Resource Economics
trAvos Fisheries Economics
DM 110 Man end Resource Uae
RD 341 Economics of 'food Marketing

Mc 430 International Resource Development
P.M 435 Aquacultural Economics
PIN 440 Development and Evaluation of Natural

Resource Projects
RIM 455 Economis of,Land, Forestry and Recreation

Risources
PIN 460 Econmlon of ocean Managesent
RIM 492 Special Projects
PIN 492 Special Projects

The following graduate coursfa ere offered in
the M S. and Ph D programs

RIM 514 Econonl,s of Marine . Resources

F 237

REN 527 Macroeconomic Theory
REM 528 Microecclomic Theory

REM 534 Economics of Resource Development I
REN 543 Economic Structure'of the Fishing Industry

REM 550 The Economics of Exhaustible Marine
Resources

REN 576 Econometrics 1
REM 595 Problems of Modernisation in Developing

Nations
PEN 599 Masters Thesis Research
REN 602 Research Methodology
REN 610 Advanced Studies
REN 621 The Estuary and Coastal Zone
REM 628 Advanced MiCroeconomic Theory
REM 634 Economics of Resource Development II

REIN 635 Marine Resources Policy
REN 676 Advanced Econometrics
REM 699 Doctoral Dissertation Research

except for Masters and Doctoral Dissertation research,
which may be for as such as six credits, all the above
courses are for three credits each

The instruLtional staff for the courses listed
above consists of the folloving

Gates, John M., .Ph 14., Associate Professor
urigalunas, Thomas A., Ph.D., Associate Professor

Holasen, Andreas A , Ph D., Professor
Hveth, Darrell L , Ph D., Adjunct Associate

Professor
Lampe, Harlan C., B S , Professor
McConnell, Kenneth E., Ph p., associate Professor

Opaluch, Janes 3 , Ph D , Assistant Professor
Rorhoin, Niels, Ph.D Professor
Spaulding, Irving A., Ph D_. Professor
Sutinen, Jon G., Ph D., Assistant Professol
Tyrrell. Timothy, Ph.D i5saistent Professor

Wallace, William H M.S., Associ to Professor
Wang, Stanley. Ph D.. Adjunct Ae tint Professor

Weaver, Thomas F., Ph.D., Associate ofessor

to.
To obtain further information, address inquiries

Dr. Thomas A. Grigalunas. Chairman
Department of Resource Economics
Lippitt Hall
Lniversity of Rhode Island
Kingston, Rhode Island 02881

UNIVERSITY OF SQUIB CAROLINA
ColumblaJ South Carolina 29204,

Facilities for laboratory research are available
on campus in the Salle V. Baruch Institute for
Marine Biology and Coastal Research, the Electron
Mi1croscope Laboratory and the Departments of Biol-
°ley. Chemistry and Geology 'these facilities, in.

cludl equippent for moleiplar, organismic and field
studies. A seven - story, 72,000 square feet building

' will be completed in Colunbia in December of 1980
that viii house the 'marine Science Program, the

4
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Geology Department and the Belle W. Baruch Institute.,
for MarineAlology and Coastal R h The build-

ing will join the Biology building with the Physics
and Chemistry building. IQ addition, the coastal'
region offer: natural environments unique in the
eastern Lnited States The Baruch Foundation Plan.-
Cation near Georgetown, South Carolina. a 17,500
acre tract bordering wlnyah Bay. North Inlet. and
Che Atlantic Ocean. offers an.undisturbed setting
fur field investigations. A field laboratory, con-'
slating of ten laboratories supplied by running
sea water, a shop, dormitories, boat houses, and
numerous scald boats equipped Wr biological, chem-
ical and geological field research ate located on
the Baruch Plantasion The Santee Delta, the only
delta impinging directly on the Atlantic Ocean,
Winyah tly, a large estuary, end Port Royal Sound
all Ile within easy driving distance of the Lnivei-
sity campus. The Campus andthe field facility em-
ploy a staff uf research *scientists, end there are
year-round opportunities for visiting invmstigatort
and student research at each location. Research
eqaapment Inciudes respirometers. induction salinom-
eterf, environmental chambers. cartesian diver,
trawls. UL irradiators.
microscopes, A nalyzer, specific ion probes,
scuba gear, pho graphic equipment, gas chr og-

raphv, micro balances, radiometers. Siopulse
teas, mercury analyzer. data/analyzing 'miter
u ltracentrifuges, oscilloscoNes, wave tank end a
floating environmental statloh equipped with cur-
rent tidal, precipitation end wind ;wages
A nivcrsit, has an exceptional Computer Services
L enter with an Amdahl 470 -t 6, and a statistical
consulting service is available in the Mathematics
Department

Courstwors is offered leading to the Bachelor of
Science, Master of Science and Do or Philosophy
degrees in Marire Science. For g ate degrees
the following courses are required. biologiMal,
geological. Physical and chemical oceanography.
The remainderfpf the program of study and other spe-
cific degree requirements will be planned in con-
sultation with the Director of the Marine Science
Program, the student and'hi.iherisdvlsory committee

For a B S in Marine Science. the student must
successfully complete

.1 Basic core courses - Mir& Science 01. 102
and 301, 302\

2' Thirty hears in interdiscipljnary major sub-
jects including *urine Science 301Nond 302

3. Chemistry 11.., and eight, hours of physics

4. Computer Science 271
S. A calculus sequence

Lpon completion of the freshman year, the student
wiii select an area of specialization consistent
with his interests, Specialization may be directed
toward an interdisciplinary area Of study in the
marine sciences, or toward the more traditional dis-
ciplines each as biology, chemistry, gelopaphy. geol-
ogy or physics tech student will plan his individ-
ual progrsm in consultation with s faculty advisor!

The following degrees are offered:

I. B S in marine Science'

a) Interdisciplinary or are: of specialization
in Marine Science 36 credits

b) Mathematics
c) Chemistry
d) Computer Science
e) Physics

2 4 S iri Mstine Science.

9 credits
'9 credits
1 credit
8 credits

a) Thirty credits including six for thesis

b).Four core courses in biological, physical.
geological and chemical oceanography and ocean-
ographic tecjIniques . .

c) Presentation of a Master's Thesis,
i'd) A comprehensive examination

Sly degrees were awarded in 1978.

3 PhD In Marine Science

a) Completion of four core courses in Marine
Science

b) Qualifying examination, written
0 Reading knowledge of one foreign language
d) Readingknowledge of a second foreign

language or six hours credit in either statistics

or.computer science
e) Comprehensive examination
f) ! resentation of a dissertation

a g) Dissertation defense

Three degrees were awarded in 1978

The following courses are offered in cobjunction.L

with the above programs

INDERCRADUATE COURSES

MSCI
MSCI

MSC'
MSCI

MSCI
MSC:

MSCI
MSCI
MSCI
MSCI

MSC1
MSC1
MSC1
MSCI
MSC1
M§C1
MC'
MSCI

4SC1
MSC1
MSC'

101 L The Present Day Marine Environment 3

ilQ iii/mThe Origin and Evolution of the Marine
'Environment - 3

210 Oceans and Man .3
301 Physical and Chemical Oceanography
302 Biology of Marine Organisms

394 Independent Study
501 Principles of Geomorphology

505 Senior Seminar

511 Advanced Paleontology
515 marine MIcropsleontology
521 *Geochemistry

534 Animal Behavior
545 Geologic Oceanography

566 Ecolystem Analysis

575 Milne Ecology
577 Ecology of Coral Reefs
581 Estuarine Field Hlasurements
583 Geology and Geochemistry of Salt

Marshes'

85 Coastal Tropical Oceanography
627 introductory Phycology
650 Biological Oceanography

BIOL 310 invertebrate Zoology

BIOL.330 Microbiology '

BIOL 340' Cell Biology
BIOL 350 Genetics
BIOL 534 Animal 10havior
BIOL 543 Comparative Physiology
BIOL 549 Plant Physi log
BlOt 570 Principles o cology

BIOL 627 Introductory Phycology

BIOL 643 Advanced Mibrobiology

ENGR 223 Ststics
ENGR 224 Dynamics

4

3

3-6

3

1-3

3

3

3

3

3

3

4

3

3

.3
3
4

3

4

' 4

4
3

. 4
4

3

4

4

3

3



EPGR 301
ENGR 306
ENGR 565

CEOG

CLOG
CLOG
CLOG
CLOG
CELG
CLOG

CHEM
CI12,1

CHEM

202
325
343

510
543

545

546

Thermodynamic Fundamentals
Fluid Mechanica
Environmental Problems

Weather and Climate
Spatial Organization

!Ian's Impact on the Environment
Systematic Geography
Computer Mapping
Meteorology
Micro Climatology

231 Organic Chemistry 3

232 Organic Chemiatry
340 Elementary Physical Chemistry

.

CEOL 311 Invertebrate Paleontology

,GEOL 501 Principles of Geomorphology
ictol. 508 Palynology
GEOL 511 Advanced Paleontology
CEOL 515 Marine Ecology"
CEOL 516 Sedimentary Geology
CEOL 548 Physical Analyais of Sediments
OWL 521 Geochemistry
CEOL 546 Marine Geophyaics
GEOL 570 Introduction to Hydrogeology
CEOL 572 Water Quality and Pollution

NSCI 301 Navigation and Naval Operationb
NSCI 304 Navigation and %Ave! Operations

3

3

3

4

3

3

3

3

4

4

7

3

4

4,
3

3

3

3

3

3

3

3

3

II 3

GI41 431 Science. Technology and Worlds Affairs
GINI 538 Politics and Policies for Ocean Space

9IL

ICON 548 ymvirommental Economics

ISXT 310 Social Demography
SOCT 315 An Introduction to the Study of

Population

PHYS 212 Essentials of Physics II

GRADUATE COURSES

MSC!

MSC'
MSC'

liSC1

MCI
MCI

501

505
511

515E
521

534

Principle* of Geomorphology
Senior Stainer
Advanced Paleontology

Marine Micropaleontology
Ge4chaaAstry
Animal behavior

MCI 545 Cecdogical Oceanography
10SC1 566 Ecosystem Analysis
liSC1 575 Marine tcOlogy
MCI 577 Ecology mif Coral Reefs
MSCI 581 Estuarine Field Measurements
MSCI 583 Geology and Geochemistry of Solt

Marshes

MSCI 585 Ocesnogrsphy
MSCI 627 ,Introductoryantroductory Phycology
MSCI 650 Biologics' OceAlokephy
MCI 750 Advanced biological' Oceanography
MSCI 754 Oceanographic Techniques
MCI 758 Special Topics in Marine Science
MSCI 767 Ecosystem Modeling and Resource

Management
MSCI 769 Reproductive Ecology
MSCI 777 Current Topics is `Urine Science
MCI 778 Current Topics in Marine Science
)ClS 781, Physical Oceanography.
MSCI 782 Chemical Oceanography
msex 794 Thesis Preparation
MCI 899 Dissartstion Preparation

SIOL 534 Animal Isehsvior

SIM 534L Animal Behavior Lab

I

3

3

3

3

3

4

3

1-3

3

3

3

3

3

3

4

3

3

3

3

4

3

3

1-3

3

3

3

3

3

3

1-6

1.12

B1OL 543 Comparative PhysiolOgy 4

B1OL 570 Principle* of Ecology 3

. B1OL 570L Principles of Ecology Lab 1

B1OL 627 Introductory Phycology 4

B1OL 643

not; 651

Advanced Microbiology
Limnology

4

4

722 Aquatic Batteilology 3

B1OL 722L Aquatic Bacteriology Lab
B1OL 728 Advanced Physiology 3

B1OL 729 The Biology .of Fish 3

BIOL 730 The Biology of Fish Lab 1

B1OL 731 Advanced Invertebrate Zoology I 3,

BIM 732 Advanced Invertebrate Zoology 11 3

BIOL 735 Experimental Embryology 3

749 Seminar In Biochemistry 3

BIOL 750 Advanced Biological Ocesnogtaphy 3

BIOL 759 Physiological Ecology 3

B101. 760 Electron Microscopy 3

BIOL 760X lectron Microscopy Lab

CHI 511

aint 512

Advanced Inorganic Chemistry
Inorganic Lab

3

CHEN 541 Physical Chemistry 3

541L Physical Chemistry Lab
542 Physicl Cheralptry 3

542L Physical Chemistry Lab
CHI 729 Special Topics (Pesticide Residue

Analysis) 3

CHEM 741 Chemical Thermodynamics 3

CHLM 7.42 Chemical Thermodynamics 3

ENGR 501a Engineering Analysis 1 3

LNCR 501 Engineering Analysis II 3

ENGR 532 Thermodynamics 3 11.

ENGR 538 Numerical Methods for Computers 3

MGR 565 Environmental Problems 3

' ENGR 566 Ecosystem Analysis 3

ENGR 701 Advanced Heat Transfer 3

ENGR 705 Viscous and Turbulent Flay 3

ENGR TO8 Tensor Analysis Its Applications 3

. ENGR 718 Air Pollution rol 3

ENGR 721 Wastewater Trea ent 3

CE00 510 Systematic Ceogrppiy 3

CMG 5,31 Quantitative Methods In Geographical

Research 3

GEOG 540 Interpretation o Aerial Photographs 3

GECC 541 Advanced Cartogr phy 3

CEOG 543 Computer Mapping 3

CMG 545 Meteorology 4

CEOG 54§ Micro-Climatology 4

GEOL 501 Principles of Geomorphology 3

CEOL 506 Palynology %- 3

GEOL 511 Advanced Paleontology 3

cm. 516 Sedimentary Geology 3

CEOL 518 Physical Analysis of Sediments 3

CEOL 520
GEOL 536

Isotope Geology and hleochronology

Geophysics

3

3

GEOL 546 Marine Geophysics 3

GEOL 570 Introduction'to Hydro eology 3

CEOL 571 Croudd water Geology 3

CEOL 572

tGEOL 713
GEOL 722

water Quality and Pollution
Environmental Aspects
Aqueous Geochemistry

of Paieohtoiogy
3

3 e

GFOL 723 Clay Mineralogy 3

CEOL 750 Advanced Stratigraphy 3

CEOL 751 Carbonate Petrology 3

*GEOL 753 Shoreline and Littora Processes 3

GEL 756 Deltaic Sediesentatio7 3

GINS 604 The Tradition of Natural Law 3

LAW Environmental Law 3

,
1' /
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MATH 514 Stochastic Processes
MATH 515 Statistical Methods
MATH 516 Statistical Methods
MATH 518 Nonparametric Statistical Methods
MATH 520 Ordindry Differential Equations
MATH 521 boundary Value Problems and Partial

Differential Equations
MATH 526 Numerical Analysis I
MATH 527 Numerical Analysis II
MATH 544 Linear 6jgebrs 7

MATH.700 Applied Statistics
MATH 701 Applied Statistics
MATH 722 Vector Analysis
MATH 723 Partial Differential Equations
MATH 724 Partial Differential Equations
MATH 726 Numerical Analysis I
MATH 727 Numerical Analysis II

PHYS 503 Mechanics
PHIS 506 Kinetic Theory and Statistical

Meanies

PUSH 761 Environmental Physiology

The instroLtional staff for the Marine Science
Program is as follArs

Bldleman. T.F.. Ph.D., Assistant yrofesso'r of

Chemistry f --

Bonne 11. R D., M E Professor of Modeling
Colquhoun. D J , Ph D , Professor of Geology
Caull, b C Ph D Professor of Biology
Dean, J.M , Ph.D., Professor of biology

* DeCoursfy. P Jt, Ph.D, Associate Professor
of biology

Gardner, R.G., Ph D , Associate Professor of
Geology

Hayes, M 0., Ph.D., Professor of Geology
Kjerfve, E., Ph.D., Associate Professor of

Geology

Lawrence. D.R Ph D.. Associate Professor of
Geology

McKellar, H W., Ph.D , Assistant Professor of
40 Modeling
Moore, W S.. Ph.D., Associate Professor of

Geology
Stancyk, S E., Ph.D., Assistant licofessor of

Biology
Stevenson, L.H., Ph D., Associate Professor of

Biology
Vernberg, t.J., Ph.D.. Professor of .biology

Vepnberg, W.B., Ph.D.. Professor of Biology
Watabe, N., D,Sc..%Professor pf Biology
.Williams. D.F., Ph.D., Assistant Professor of

Geology

Zlfkgmark, R G., PhD Associate Piofessor of
Biology .

to

3

3

3

3

3

UNiVERSITT OF SOUTHERN CALIFORNIA
,INSTITLITE FOR MARINE AND COASTAL STUDIES

Zoo Angeles, California 90007

The Institute for Marine and Coastal Studies
3 (TICS) was established in 075 by the University of
4 Southern Californis to manage and develop the Uni-
4 versity's extensive marine programs and facilities,
3 many of which have been 'in existence since the early

3 1900's. The Institute supports teaching and re-

3 search in three principal areas. marine science
3 (oceanogtaphy), ocean engineering, and marinepol-
3 icy (law, economics, political science, etc.). More
3 than 100 courses are taught in these diaciplines in
3 some 14 departments, colleges, and professional
3 schools at USC. Many of the Institute's professional

stsff hold joint appointments with other departments.

Marine science courses are offered at both the
main campus in downtown Los Angeles and at the Cat-
alina Marine Science Center on Santa Catalina Is-
isnd, 22 miles offshore from the as Angeles coastal
plain In addition, 'Meld work it conducted on the
research vessel, the Velcro IV, a 100-foot Pacific

Tuna Clipper Design vessel. The HMS also operates
a coastal h vessel, the 65-foot Sea Watch,
the 37-foot Golden West, e4uipped for diving support
and nearahore sampling, and the 28-foot Espoir, used
for commuting equipment and personnel to and from
the Catalina Marine Science Center. All are located
at the Marine Support Facility in Wilmington. which
4180 houses an Oceanographic Instrumentation Cali-
bration Center, the Harbors Research ts1oratory for
on-location harbor studies, and the Marine Advisory
Services component of the Institute's Sea Grant
Program.

The Catalina Marine Sdence Center provides ex-
tensive laboratory abd living facilities for sci-
entists and students in a well-protected marine
environment. The Center includes a 30,000 square
foot laboratory building with classrooms, a lecture
hail, and/ library Specific capabilities include.

- Fresh seawater circulating systems for all
laboratories

Microtechnique laboratories
- Herbarium
- Zoological museum
- Cold room
- Constant Temperature room
- Two environments chambers
- Electron microscope

Machine shop

4

3

3

To obtain further information. address inquiries

Dr. John Mark Dean, Director
Marine Science Program
University of South Carolina
Columbia, South Carolina 29208

.5
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The Center operates several small boats, a diving
support complex (with air compressor, two diver-
gbpuldam vehicles, underwater television'Iquip-
tent, surface -air gear, and underwater communica-
tions equipment/. one of three hyperbarl chambers
on the wsst coast (used for treatment of diving
victims and for physiological research), and a
marine railway for launching sa retrieving manned

*submersibles. Planned improvements include a larger
pier which will allow for docking of large research
vessels, and a helipad, which will facilitate emer-
gency operations for incoming diving victims. _Both
are scheduled for completion in late 1979.

The Center offer, a year-round program of courses
in cooperation with the Department of Biological
Sciencsl and the School of Medicine. One of theme,
the Catalina Semester, snows students the oppor-
tunity to Rpend a semestsr at the Center for two. 7Sr

wsek Cessions. Formal classes are held 51/2 dOY 4



Week. and sample courses include. MarPhycology,
Marine biology, Marine Invertebrate Zoology. biol-
ogical Oceanography, Ichthyoplankton. pnderyster

,Research, Neuroscience., and Hyperbaric Physiology.

Also on Catalina Wand is the new Mt. Ms Marine
,,Oonfdence Center in Avalon, 'mt. Ada wasronce the

Catalina he of Mt. and Mrs. William Wrigley. Jr.
It was donated to the UniversAty In 1978 for use as
an aca4emic,and cultural canter. capable of accom-

iModating up to 100 conferepte participants. Ample
commercial lodging ['ciliate are located within
walking distance of the Center.

On-campum facilities for marine research range
from a major central computing facility (alone with

Ifeveral auxiliary systems) to specialized labors-
kories for various areas of marine biology, marine
geology, geophysics, geochemistry, ecology, ocean-
ography, coastal and ocean engineering. and paleo-

Geology- The'Allan Hancock Foundation's Library ,

for Oceinography and Marine biology, aside from con-
taining several thousand volumes on numerous marine
science specialties, also produces monogrsphy eer-
ies devoted to basic and applied research, field
surveys, and data reports in the marine sciences.
The Hancock Foundation possesses one of the largest
collections of marine invertebrates and slgae on the
retitle Coast.

The Institute's diversified h program

totals about $4 million yearly. Its largest single
component, the Sea Grant Institutional Program, is
concernek.primarily with the planning and management
of California's coastal resources. Funded by the

National Oceanic and Atmospheric Administration,
tbs State of California, and other sources, Sea ,
Grant deals with marine resource development (living
and non-living), environnentel quality, coastal Zone
manIgesent, and marine education.

The greater Los Angeles region is a virtual lab-
oratory for the student of marine science. Los

Angeles has the second largest port complex in the
Usit States, the largest fishing port, and seg-
aints f nearly every maritime industry. Thus.

marine 'search problems abound in the iota area.

and Via 44s IMCS programs address specific research
probl end mac to the local arts. The Harbors
environmental Projects. for example, have played a
major rolein accumulating and analyzing sound sci-
entiflc information concerniok the Lou Angeles/Long
leach Harbor 'real. Data from Harbor Projects' re-

/ports has been used extensively An environmental
statements and assessments.

Much of the Institute's research, however, deals
with ocean problems of universal importance which
extend beyond California's geographical boundaries.
In addition to basic problems in marine biology,
geology. oceanography. and coastal engineering,
there are complex political and social-risues.mtalch

ratan great deal of attention from the Insti-
tute's verso professional 'tea of marine engi-
neers, biologists, getanista, sotial policy anal-
ysts, and legal eaperta, who frequently combine
their skiVe in-zbe search for adequate solutions.
This reflects the Multidisciplinary approach to
marine sTUTTme at 1.15C.

Some of the Institute's programs have very spe-
cific research goals, such as the new Marine and
Freshwater Biomedical Center. In 1978, the National

Institutes of Environmentel Health Sciences design.,
lied USG as one of four universities nationwide to

establish such a center The Center focus s its

research on cardiovascular, neerobi and car-

kiRosenic problems in marinen-6 and Mammals as
they apply to humans.

A new Center for Marine Transportation Studies
viAl begin teaching and research activities in

edrly 1980. Designed to bring together the disci-
plines of public administration, business admin-
istration, and marine 41ence, the Center will of-
fer graduate degrees and certificates'in marine
transportation. The Center's purpose will be to
train managers in various espeots of ocean trade,
transportation, and port and harbor nensgement
within the framework of a graduate academic program
The Center will also sponsor seminacs, workshops,
and short courses to bring together profeasionals
already in the field.

ACADEMIC PROCRAMS

USG offers a wide range of academic possibilities
for the prospective marine sciences student Seven
advanced degree programs are available in marine
science specialties in the departments lilited below

1 M.S /Ph D in biological Sciences with marine
science emphisses are offered by the Department of

biological Sciences. The Department offers approx-

imately 41 graduate and undergraduate courses in
various marine science topics Nearly 50 percent
of the department's faculty have.merftle biology
specializations. basic requirements are

Ita_. Three full biology gradtate courses;
two seminars, and additional graduate courses'
and/or research units for a total of at least

24 units; thesis required.

Ph.D r Five fuhl graduate courses, six Oa-
mars and additional graduate units for a total
of 60 unite, qualifyIns examination and dis-

sertation required After admission 'in the

Ph D in bioltgical Sciences program, tudents

are given bschground examination in the major

fields of biology. Students prepare a curricu-
lum of course snd.reaemrch training In consul-
tation with their advisory and guidance commit-

tee. Although the.qualifying examination in
the second year is n to all doctoral stu-

dent.. considers specialleatipn is allowed

for t o e engsg in marine soience areas

Shi d- and eaching assistance-experience
is required for students involved in relevant
Oceanic biology areas. Thesis topics nadOother
seicific areas of research will be defined mainly
by faculty interests, and an ability to under-
take independent research is-demanded Labors -

torie. exist in Science Hall: the Hancock Founda-
tion building, and the Ahhaneon Center for biol-
ogical Reseaecht in addition to the extensive
jacilities of 'the Catalina Marine Science Center

("Courses are off Fred both, on campus and at the

Center.

2 M S and Ph D in Geologicel Sciences yi h
orikoish.marina science specializations offered The pl t-

mem: of GeologiC,a1 Sciences has a facultyaof .ver
50 percent in marine.sclences. and 23 undergraduate
and graduate courses In marine specialties are of-

fered. fourteen faculty members teach end conduct 4
research in a wide range of areas from bottom topog-
raphy to environmental aspects of coastal geology
de°Since 1960. 26 Ph D dissertations and 50 Master's

241 ,
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issertacions have been published in the marine sci-
s tes The tlegree specializations fall into two
categories .

' %To 4 0

a) Ph 0 in ..eology with saecialization in
Marine '..eolelyi. tmonil/sics and coothemistryof

the teans. the requirements for the doctorate
tqllow the general requirements '.1 th24,raduate
5,twol and usually require a tainjoicant four
Years to complete. vniy student of high ability
Are ....,.pted 41 candidates after demonstrating
their competehte in .1.5,sereening examination in

the first year, a cpaprehensIve writto.n and Oral"'

examinttion after two yeirs. and the puhcessfui
alefense of thS yrigine,1 dia/ertation Usually
the student is' requircel to successfully demon-
strate 3 reading knowledge of one foreign lan-,
guage, or they may substitute their competence
in statistics of comOutyr ee or an Id4Onced
bani, sLien4 minor The path of the student's
studies are directed by the ./kildance Committee

following the successful passing of the screen-
ing.examjnation There wer4 eight graduates of

. -this program last year

ex

b) M S /M A in Geological Scienceswith spe-
-. ialitation in Marine teologv and Oeeanography

Master's Jegr 7Pcandidates must have de same
entrance coialIfications as above and must ave

gpassed 2. .,,..s of graduate "work with a grade

pint tvertge of 3 0/4 0 A thesis is req0reci.
/ The master's committee is selected after tfie e.

erre...lila examination of the first year is suc-
cessfuliy completed' The master's is generally
reAred before theV'h D. can be sought except
in aa.s .-dlexceptionaI ability A master's
degree normally requires two years to complete.
There were four graduates of the program last

5ir a
.

.

.

) M.S .in ocean Pisze Offered b. the
Department of Aerospace Engineering, the M.S 'in
ocean Engineering is directed toward preparing stu-
dents for a profea'sional career in one of many ocean-
engineering priented activities. The program is
interdisciplinau in nature and ['legible enough to
satisfy the needs of IndividaST students with a
varletvsofshackgrounda and interests. Applicants
with a bachelor's degree in any area of engineering
,r science who have the ability to pursue graduate
study are eligible for thia program The program
consists of 27 semester units or equivalentyly nine
courses. Thesis work at the Mister's level is op-

, tional. The program can be completed in three semes-
ters of wont, altholgh it is possible to satisfy the

, requirements in two...semesters. Possible fields of
sr.elalitation include ocean dynamics, coastal
engin...ring, apd ocean structures. Other possible
a in' lode 0,ean communt.sations, systems design,

public tdministrition, system safety, and msrine
pollution.

all

M.S in Environmental tngineertg. differed
,by the Department of Environmental Engineering, the
'M S program is intended to prepare 'students, for a
professional career in any one of many environmental

, engineering acMtvities it leanterdisc4linary in
nature, applicsnts with a bachelor's degree in any
area of engineering or science who ruNe the ability
to pursue graduate st.udy are eligible for this pro-
gram Students are required to take courlework and.
pass a cnmprehensive examination. normally, it re-
quires one academic year of full-time study beyond

the' B.S.' el. enasibleNeas of apecialitation

emir
include o eon waste management, water pollution
irobl , rind ecosystems '

.., .

C
4.

"Z

or a

5 Marine Policy Programs. Arrangements have
been m.de to ill...lode a marine affairs prdgram as an

acceptable field for specialized doctoral study in
the Sthnol of International Relations, the School
of Putlic Administration, the Department of Economical,

and the D$p.rtment of Political Science.' Student,
ngishihgto du marine affairs Pork at the graduate
level are entouarged to Apply fbr.enrioilment into
one of these#more general discipline' at GTSci. In

Addition, Joint programs in Environmental Management
can be arranged between the §chool of Urban and Re-
gional Planning and other schools and departments.
Examples would be joint Master.ts programs in Plan-
ning,Publit Administration, Planning /Law, or Piag-

ning/Business.,

The following cod s re offered in conjunction

with the above progr

NDERCrtADUATE URSES

BIOLOGICAL SCIEh

100
102

106abl,

215L
301L
3021.

331L
404L
416x
417x
418L

470L
471L
472E
473k
474

Cells and Or anisms
Man and His Environment
General Biology
Ecological and Evolutionary Biology.
Fundamentals of Invertebrate Biology
Fundamentals of Vertebrate Biology
Comparative Moriihology .

Ecology
Oceanography Workshop Is
Oceanog/aphy Workshop II
MarineThcr661ology
Environmental Microbiology
Marine Biology
Ichthyology
Marine Invertebrate roology

Marine Phycology
Biological Oceanography
Systems Ecology
Development of biology of Marine Animals

sit

ECON,OMiCS

1'

4

4

4

4

4

4

4

2
2
4

4

4

4

4

4

4

4

4

438 Economics of Technology
455 Urban and Regional Economics
476 Economics of C

ENGINEERMO, AEROSPACE

470 Man's Influence on Hi Environment,

Pollution, and Control
471 Introduction to Ocean Engineering

4

4

untries 4

ENG74ERING, BIOMEDICAL

403ab Physiological Systems

EMGINEERISG, CIVIL

443

451
45)

.6.34

.65

.71

33

3

Environmental Chessintry 3'
Water Resources engyeering 4

Water Quality Contrbl 3 '
, Environmental Englneesing Laboratory 4 3

Water Supply and sewage System Design 3

Principal; of Transportation Engineering 10b.

1'6
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GEOLOGICAL SCIENCES

105 Phtsical Geology
106 interpreting Earth History
107 Elements of Oceanography
206 Mineralogy
215 Igneous and Metamorphic Petrology
321 Structural Geology
333 Paleontology
334 Stratigraphy and Sedimentation
412 Oceanography for Engineers and

Scientists
440 General Geophysics
12.57 Petroleum Geology
465 Summet Field Geology

INTERNATLOKAL RELATIONS

425 , Problems o; a ''Global Science
430 The World Political Economy Its

Development Since 1780
485 International Organization
489 Economics of the World Environmental

Crisis,

POLITICAL SCIENCE

435 Politics and the Economy
436 Environmental Politics
451 Politica of Resources and Development

41

EANO4ICS

4 503 Microeconomic Theory I
505 Macroeconomic Theory 1

4 536 Economics of Regulated Industries
4 550 International Trade Theory
4 554 Economic Analysis for International
4 . Relations,
4 ' 555 Regional, Spatial. and Environmental
4 Economics

556 ttbap Economics
575 Problems of Lnderdeveloped Economies4

4

4

4 EZINEERINgi_AEROSPACE

510ab

525ab

575

4

518
4 620
4 623ab

4 624ab

4

4

4

URIAX AND RL6I0NAL PLAN\IG

426 History and Evolution of Cities and the
Irbanization Pro'ess 4

430 dr Planning. Policemaking, and Social
Change 4

GRADUATE COtRSES

BIOLOGICAL SCIENCES

F519 Retent Advances in Marine,BioIogy 2-8

522 Tropical Marine Biology 8

531 Seminar in Marine Invertebrate Zoology 2

541L Protozoology
546L CrustaceAn Biology

9

01.)

Malic547 sAgy 6
548L Advanced Methods in Underwater Research 4

550 Advanced 'leutpphyitology 4

560t Marine Environmental Impacts 6

562L Natural History of Santa Catalina
Island ' .4 4

5A3L ElectroblologV 4

568L Advanced Marine Invertebrate Blolc7gy r4-8
- )69 Oil Pollutiott of the Marine Environment 3

573L Marine Ecology 4

k
14L MarinemPlankton"PcologV 4

5 75sbL Biology of California Marine Fishes 4-4

79L island Ecology 4

581L Current Problems in Marine Sciences 4-16

582L Oceanology
'

4

583L Comparative Physiology of Marine

Animals 4

586L Developm-ntal Biology of Marin,

A .Organisms 4

599 ' Special Topics 2-12

.

4

4

4

4

4

4

4

4

Dynamics of Incompressible FIuns 3-3

Engineering Analyst. 3-3

Advanced Analytical Yethods in
Engineering 3-3

Ocean Measurements 3

Aero and Hydrodynamic Wave Theory 3

Dynamics of Stratified1nd Rotating
Flows 3-3

The Fluid Dynamics of Natural
'Phenomena

ENGNEERING, BIOMEDICAL

502L Bioinstrumentation
688 Models of Cardipulmoaary Systems

EGMERNG,

3-3

3

3

509 Microbiology ler Ex,vironmentAi Engineers 3

507 mechanics of Solids 1 3

513L Instrumental Methods of Environmental
Analyhis

.3

518 Seminar in Environmental Engineering 2

520A Ocean and Coastal Engineering 3-3

529ab Matrix Structural Analysis 3-3

531 Soil mechanics and Foundation
Engineering II 3

534 Waterfront and Waterway Construction 3

541ab Dynamics of Structures 3-3

542 Theory of plates s 3

543 Stability of Structures 3

544 Theory of Shell Structure 3

555 Underwater Structures 3

562ab Hydromeci;lanica 3-3

563 Chemistry and Biology of Natural Water 3

583 Design of Tranapprtation Facilities 3

A

1

me

o*I 4

ENGINEER1SG, ELECTRICAL

581 Sonar Signal Processing
582 Digital Signal Processing
5R7 Control System Design

ENGINEERING, INVIRONMENTAL

3

IF'
501 Resource Reerowery

.
3 ...

512 Environmental Imp ct Statements 3

505

506 &cology for .ri..l. on mental Engineers

Energy and the E trohment

474..10'

507ab Environmental System, Anolvsas 3-3

513L lnsErumental Methods for Environmental
Analy4is 3

517 Industrial haste Treattent 3

'1.53 Chemical and giological Processes in
Environmental...Engineering 10

.

..1.7 SS. : 1
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DiGNEERING, INDUSTRIAL AN SYSTF.3S

541

570

Systems Engineering Methodology
Human Factors in Engineering

ENGINEERING., MECHANICAL

1

501 Materials and the Ocean 'Environnurnt 3

507 Ocean Equipment Design 3

508 Design for the Ocean Environment 3
511' Ocean Propulsion and Power Systems 3

529 Lnderwater Acoustics

3

3

. GEOLOGICAIP SCID.CES'

500 Marine Palececo4ogy 3

510 Sedimentary Processes 3

511 Sedimentary Techniques 3

512 Oceanography 1 , 3

514 Marine Ceolng)r 3

519 Sedimentary Petrography 3

5i1 'Taxonomy 3

528 s Seminal. in Remote Sensing 3

531 Geotectonics 3

550 Chemical Eq4111bria in Geolqgy 3
e 551 Special Problems in Environmental

Geology

560 Marine Geochemistry:.
.3

563 Oceancgraphy II ''''' 3

564 isotope GeoCheMistro 3

565 Seminarkon Estuarine ProcetsOs 3

5A6 Geochemistry Seminar 1-4

571 Environmental Analysis of
il Rock. 3-3

577 Micrrpaleontolo.Ay 3

578 Advanced Micropaleontolgy 3

590 Directed Restart 1 -12

600 Seminar 2-6
650 eecent Advances in Paleontology 3

Ao Research 1-12

Sedimentary

4

576 Systems Analysis for Public Project.
577 Problems in R h and Development

Administration

SOCIOLOGY

540

542

543

r

Methods of Population and Ecological
AnalyalW

Seminar in Yuman Ecology
Seminar in Urban Structure

URSA% AND REGICNAL PLANNING

622 Land Use Controls and Other Tools of
Physical Planning Effscutation

623 Politics of Planning and the Urban

Lnvirontant
631 Seminar in Regional Analysis and

Planning

632 Regional Planning In Developing Areas 2

635 Seminar in Lrban Development

668 rben Policy Evaluation Techniques
670E ore Laboratory-Workshop

4

4

4

4t

.ructional staff for the courses ifstsd
above to.aists of the 'alloying:

INSTITUTE OF MARINE AND COASTAL STUDIES
PROFESSIONAL STAFF

4

4

Bree.r, Cary D Ph D Research SCientist
Toon', a Ph.D , Research Associate

Dugdale, Richard C>. Ph.D., Associate Director,
lorine"Sciencas

Friedhein. Robert L.. Ph.D., Associate DireCtor
for Marina Policy,

Given, Robert. Ph.D.00pirector, Catalina Marine
Science Center '

Greer, Hugh D., Ph.D.. Adjunct R h Scientist
Madera, Henri, Ph D., Adjunct Senior Research

INTERNATIONAL RELATIONS

4

4
4
4

4

Associate
Heath, Donald L , Dsputy Director, Director,

Sea Grant Program
'Krueger, Robert E.. J.D.. Adjunct Rdosarch
Linaweaver, Paul G., Jr., M.D.. Adjunct Senior

Research Scientist
Oguri, Mikihiko, M.S., Research Associate and

Associate Director, Harbors Environnerhal
Projects

504 Science. Technology, and Politics
506 International Orgenizational Pr
521 Introduction to 7orsign Policy Analysis
54i Politics of the World Economy
545 The Political Economy.of Development
549 Economic Analysis for International

Relations 4 Pardo. Arvid, LL.D., Senior Research Fellow
Pieper. Richard. Ph.D Associate Director for

Research, Catalina Marine Science Center
MIDITINE

.1O

Pilnenis. Andrew A., Ph.D., R h Associate.,

Associate Director, Catalina Marina Science
580L Advanced M hods in Underwater Research 4 Center
626 Hyperbaric Physiology 4 Puffer, Harold W , Ph,D., Research Associate and

'630 Physlopha cology of Toxins 4 Director, Marine and Freshwater tioudical
Center

POLITICAL SCIENCE .

Soule. Dorothy F., Ph D , Ssnior R h Scien-
tist shd Director. Harbors Environmental
Projects

540 Law and Public Policy 4 Strsughan: Dale M.. Ph.D.. Senior Research
671 t ocean Law and Policy. Scientist

Walsh, Don, Ph.D., Director

PMBLIC ADMINISTRATION
DEPARTMENT OF BIOLOGICAL SCIENCES/ALLAN HAS. I

550 Environmental snd Resource Admin. FOUNDATION
Istration

VA
4

557 Ocean and Coastal Zone Problems ' 4 Abbott, iernard C., Ph Ds. Professor and Chairman:
559 Energy Policy and Resource Development 4 Director. Alan "t4ncock Foundation
575 Science. Technology, and Government 4 takus, Gerald I, Ph.D., Associate Professor

o
444
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Brad. fidisrd C..Ph.D., Assistant Professor
an, Arnold, Ph D.. Professor

Ca h, John S.. Ph.t Emeritus Professor
Haig, Janet, Ph D.. Research Associate, Hancock

Foundation
Jones, Gilbert r., Ph.D., Associate Professor
Kirotendlok, Jon. Ph D., Assistant Professok
Kiefer, Dale. Ph D., Assistant Professor 4°
Isomer, Janes N., Ph.D Professor

Kromer. Patricia. Ph , Hannon Fallon

Kudemov, Jerry. Ph D., Assistant Professor
Lavenberg, Robert. Ph D , Adjunct ASsocjeto

Professor
Martin, Walter E., Emeritus Professor
McClure. William 0 . Ph.D., Associate Professor,_
Nafpaktitle. Basil, Ph.D Professor
Rose, Maria. Ph.D., Research Associate. Hancock

Foundation
Savage, Jay M.. Ph.D., Professor and Associate

Director. Hancock Foundation
Soule. John D., Ph.D., Professor
Sullivan. Cornelius D.. Ph D., Assistant, Professor

Young. David, Ph D., Assistant Professor
Zimmer, Russel, Ph.D , Associate Professor

I.C.OhatICS

Eckert. Ross D , Ph D.. Associate Professor
Gorden, Peter. Ph.D , Associate Professor

Richardson, Harry, M.A., Professor
mh

reGiNTER1NG

&wand, Frederick K,, Ph.D.. Associate Professor,
Aerospace add Ocean Engineering ,

Butler, Stanley S., M.S.. P.E . Associate Profes-
sor. Civil Engineering

Chen, Kenneth Y Ph p.. Professor, Civil and
Envirbnnental Engineering

Devinny, Joseph S Ph D.. Avistant Professor.
Civil and Environmental Engineering

Kaplan, Richard E Sc D., Professor
of Aerolpsce Engineefing

Laufer. John. Professor'and Chairman, Aero-
space Engineering

Lee, J J , Ph.D , Associate Professor. Civil
Enginesring

Magri, Semi I , Ph.D.. Professor, Civil

Engineeringt
Masvorthy, Tony. Ph.D., Professor of Aerospace

snd Mechanical Engineering, Chairman, Mechani-
cal Engineering

Siegel, Martin,. M.S . Aisociate Professor.

Mechanical Engineering
Troesch. 3 Andreas, Ph.D.. Professor of Aero-

space Engineering and Mathesatise
Dan. Ph D.. Professor of Aerospace and

Ocean Engineering. DirectOr. Institute for
thine snd Coastal Studies

Weingarten, Victor I , Ph.D., Professor and
Chairman, Civil Engineering

GEOLOGICAL SCIENCES

Anderson, J. Lanford. Ph/Ds. Associate Professer
Bonier. David J., Ph.D.. Assistant Professor
Davis. Gregory A Ph.D , Chairman and Professor
Dickey. Tommy D . Ph.D . Assistant Professor
Douglas. Robert G,, Ph.D Professor

Easton. William H . Ph.D , Professor

Gprelfn e. DonnS. PhD. Professor

Hammond, Conies E.. Ph D.. Associate Professor
Henyey, Thomas L.. Ph.D., associate Professor
Ku, Teh-Lung..Ph.D., Professor
Osborne. Robert H., Ph.D., Professor
Pfpkin, Bernird W., Ph.D., Associate Professor
Sammie, Charles G., Ph D , Associate Professor
Tens, Tai - Jiang, Ph.D., Professor

HANCOCK FOUNDATION CURATORIAL STAFF

Baku., Gerald J . Ph D. (Sponges)

Drusca. Richard C.. Ph.D. (Crustaceans)
Garth. John S Ph.D Emeritus Curator
Haig. Janet. Ph.D.. Asistant Curator
Kastefidiek, Jon, Ph.D. (Echinoderms)

Kudenov. Jerry, Ph.D. (Marine Annelids)
Lavenberg. Robert J., Ph.D. (Mama)
McLean, James H.. Ph.D. (Molusks)
Nafpektitis, basil. Ph.D. (Fishes) ,

Soule. Dorothy F., Ph.D., Curator
Soule. John D , Ph D (3ryozoans)
Young. David. Ph.D (Algae)

4

INTERNATIONAL, RELAT1OSS

Aronson, Jonathon, Ph.D.. Assistant Professor
,Frkedheim, Robert L., Ph.D., Professor, Asso-

ciate Director for Marine Policy, Institute
of Marine and Coastal Studies

Rosenau, James, Ph.D Professor

LAW

Krueger, Robert 15., J.D,

MEDICINE

weehan, John P111; M.D , Professor, Physiology

Puffer. Harold W., Ph.D Assistant Professor.

Physiology
Russell, Findlay E.. Ph.D., Professor. Neurology

and Physiology
Scott. RichardJ., , Assistant Professor.

j Emergency Malan.

POLITICAL SCIENCE

Christol, Carl Q., Ph.D.. Profgssor
Pardo, Arvid. LL.D.. Professor
Schmidauser. John R Ph.D.; Professor and

Chairman-
Topers, George 2., Ph D., Professor

lPUBLIC ADMINISTRATION

evict. Willard, Ph.D.. Associate Professor
Siegel. Gilbert B.. Ph.D.. Assn-date Professor

and Dean

24$

Cs

SOCIOLOGY

Van Arsdol. Maurice D.. Ph D.. Professor, itirec-
tor, Population Research Laboratory

264

.



URBAN AND REGIONAL PLANNING

Baer. William C , Ph D . Associate Professor and
Director

Banerjee, Trldlb, Ph D,. Aeso,late Professor
Kreditor, Alen. M C P.

Tu obtain%yrtner Infurmstlon, address inquiries
to

Dr Don Walsh, Director

Institute for Marir.e IMM Coastal Studies
Lniversity of Southern California
Lniversity Park
Los Angeles, California, 90007
(213) 741-6840

4.

VNII;ERSITY OF SOUTNER2(4SSIS3IPPI
Hattiesburg, MissisdIPpi 39401

The LniversIte is a part of the vississippi-
Alabvis Sea Grant Consortium and a member of the

. Gulf Universities Resear Consortium. jThe Depart-
-trtn..:_of Biology is closely ffillated with the Gulf
-Coast ReseTRTIT5bdTgTOry ( )st,peano Springs.
Kis isslppl Or n.90 miles away Thsooistlon allows

. use of the research verse a Wermes and Golf Research-
er, in addition to small vessels available foe shore-
line studies:plus space, equipment and library
facilities at CCRL The department also utilizes
the facilities of the National Marine Fisheries
Service vessel. Oregon on a space available
basis

The Department of Geology also cooperates closely
with the GCRL

Thollowing degrees are offered in the basic
*den s

1 Ph D In Marine Biology The Department of

Biology offers a Ph D. degree with majors in marine
'biology and in botany and zoology. All doctoral

4a OP degree, entail a slmimomApf 78 semester hours of
coursework beyond the bachelor's degree or 48 semes-
ter hours of ._oursework beyond the north's degree.
Thirty -two semester hours must be spent on the Rat-
tiesburg caspus A final oral examination is admin-
istered after the dissertation is accept61.

A
There were two Doctor of Philosophy degrees

swardid in 1977-197k
else,

2 M S in Biology Candidatesefor the master
of sclenadegree.or the (taster of arts degree must
earn 30 semester Louri of graduate credit. 12 of
which should be In a minor area. A final oral com-
prehensive examination and an acceptable thesis are

.required

There were pine M, S. degrees awarded in 1977-1978.

a

3. M S in Geology. Candidates for the master
of science degree must earn 30 semester hours of N,
4raduati credit. In addition'. a candidate must
elect a minor (12 hOup) in an approved field and
present an acceptable ,thesis which must be defended.

There were two M S degrees awarded in 19770978.
1

Marine science courses are offered by the Depart-
ments of Biology and Geology during the regulars
academic year Summer courses in marine biolo0
and geology are offered at the Gulf Coast Research
Laboratory

The following courses are offered

DEPARTMESTk0FBIOLOGY

553 Aquatic and Marsh Plant;
567 Tntroductiob,pp-Biological Oceanography

k 581 Marine Vertebrate Zoology (GCRL)

583 Marine Invertebrate Zoology I (GCRL) .

5R4 Marine Invertebrate Zoology II (GCRIO

3

3

6

6

6

585 'Parasites of Marine Animals (GCRL) A

588 Introduction to Marine Zoology'(C.CRL) 2 4

589 Marine Botany (GCRL) 4

692 4ecial Problems in Biology 6

e98 Thesis 6

728 Manktology 3

731 Physiology of Marine ArtirVs 3

760 Topics in Marine Biology 2

763 Fisheries Biology 3

765 Biological Oceanography 3

767 Marine Ecology 3

781 marine Fisheries Biology (GCRL) 6

786 Maripe Phycology (GCRL) 6
787 Research in Marine Biology (GCRL) 6
792 Special Problems 6

793 Research Zoology 6

898 Dissertation 6

DEPARTMENT OF GEOLOGY

505 Sedimentology 3

1520 Elements of Geophysics 3
526 AdvanCed Geophysics 3
541 Paleoecology 3
543 Micropaleontology . 3
550 Introduction to Geological Oceanography 3
552 Physical Marine Geology (GCRL) 6
554 ,Chemical Marine Geology (GCRL) 6
556 'Problems in Marine Sedimentation (GCRL)
'703 Sedimentary Environments 3
791 Problems in Geology 3

The instructional staff for the courses listed
above consists of the following

DEPARTMENT OF BIOLOGY

Anderson, Gary, PINH4mAssociate Professor -

Cliburn. Joseph W. Professor
Fish, Arthur GA. Ph D , Associate Professor
Grantham, Billy J.. Ph D,. Chairman and Professor
Larsen, James B Ph D., Associate Professor
Norris. Don. Ph.D . Professor
Pessoney. George F , Ph.D , Professor
Ross. Stephen T.. Ph D , AssoclAte Professor
Wooten. Jean W., Ph D Assoca% Professor

ti
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DEPARTMENT OF GEOLOGY

boron, Richard L.,`Ph.0.. Professor
Paulson, Oscar L , Ph 0 , Chairman and Professor
Sundeen. Daniel A , Ph.D Associate Professor

To obtain forth,' Informatiqn, address inquiries
to .

Dr Robert,T van Aller
Dean of the Graduate School
University of Southern Miemissippi
Hattiesburg, Mississippi 3940

5

UNIVERSITY OP SOU" 1 FLORIDA
St Petersburg. Florida 33701

The following courses are examples of those of-
fered as part of or in conluncaon with the master's
degree In marine science.

OGY 521 Chemical Ocaenography 4

OCT 531 Geological OCeanography 4

OCT 541 Physical Oceanography 4

Ode551 biological Oceanography 4

OCT ..03 Selected Topics in Oceanography 1-4

OCT 610 Scientist-in-the-Sea I, Hyperpric
Operations

OCY 611 Scientist-in-thsSea II, Research
Technlquei 4

OCT 612 Scientist-in-thy-54 Ill, Underwater
Engineering 4

OGY 622 Methods in Chemical Oceanography 2

OCY 632 Methods in Geological Oceanography 2

OCY 633 Sedimedtary Pstroloik of 04 Oceans 4

OCT 642 Methods in Physical oceanography 2

OCY 643 Oceanographic Engineering 4

OCY 650 Marine Algal Ecology 3

OCY 651 Marine Plankton Systematics
OCY 652 Methods in Biologi5c1 OceanOgraph/ 2

OCY 653 Marine Plankton Ecology 4

OCY 656 Benthic Marine Ecology 5

Selected Topics in Oceanography 1-4

Phycology 5

Marine botany 5

Ichthyology S

biology of Echinorderms 5

Marine Invertebrate Zoology '5

Physiology of Marine Animals 5

Marine Chemistry 4

Marine Misropaleontology 6

OCY 683
BIO 543

:1100 55:79

The Department of Marine Science of the UnlVersity
of South Florida Is an interdisciplinary unit offer-

NO 520
AR 546

In the Master's degree in biological, chemical, em, 523
geological or physical oceanography An undyrsusd-
gists degree is not offereci:"- CEO al

Teaching and r ch laboiatoriet, offices, large
and mall vessel facilities of the department are
located on the St. Petersburg campus. This campus
occuplesa penins about one block wide and two
blocks long that tends into ;tyboro Harbor, a
protected bay open ng into Tempe bay. There are a
number of bulidin s providing adequate space for
fatuity and grad ate students and housing research
and teaching equipment. The department operates a
fleet of small boats. includleng two Inboard vessels
of 35 feet in length, and a Agmber of boats powered
by One or two outboard motors -A field station
itroviding overnight accommodations as well as lab-
oratory facilities is maintained Sear Tarpon Springs,
about 35 mile' north of St Petersburg

The research program of the Department of Marine
Sciences includes both inshore environmental studies
and offshore oceanography. Faculty 'Member* serve
aim chief eclentlsts and are accompanied by their

graduate students on slx or eight cruises a year on
h vessels. In addition, cruises on smaller

vessels are provided by the office of the state
university systea Institute of Oceanography, located
on the St. Petersburg campus Inshore environmental
studies extend from the Florida Keys to the west
side of the Mississippi delta. Offshore studies
are concernid pr.Lmarily with the Gulf of Mexico and
the Caribbean Sea, though not limited to these areas,

Students in the master's degree program are re-
quired to complete 45 quarter hours of graduate level
courses /Filch must include'three of the four bssic
graduate courses: biolOgical. chewical, geological
and physical oceanography A.thesta is required,
for which nine quarter hours credit is allowed

Most graduate student, l the proem /. are sup-
ported by half -time r esietiptehips.

V

24)

The instructional staff for the courses listed
above includes the following

Baird, Ronald C.

Uttar, Peter R.
Iblake....orman J.

CIrder. Kendall
Doyle, Larry J ,

Panning, Kent A
Hopkins, Thomas
Hump, Harold 3..

Pyle, Thomas E ,

to

, Ph.D., Assistant. Professor

. Ph D., Assistant Professor
Ph.0 , Assistant Professor

L Ph.D Assistant PFofeesor
Ph.D., Assistant Professor
, Ph.D , Assistant Professor
L , Ph D.. Assistiint11;gfessor

Ph.D.. Professor
Ph.D Assist/int Professor

To obtain further information, address inquiries

Dr Harold J. Hum, Chairman
Department of Marine Sience
University of South Florida
St. Petersburg. Florida 33701

(813)_898-7411
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UNIVERSITY OF SOUTIMSTEIN LOUISIANA
Lafayette, Louisiana 70504

The principal research and teaching facilities
of the University ara located pn the main campus in
Lafayette. Louisiana. Additionally the University
maintains a marine field station on the western
shore of Vermilion Bay about 30 miles from the main
cempus The imiversity is alto dh active partici-
pant in the newly formed Louisiana Universities
Marine Consortium and will have future access to,
planned Consortium laboratory facilities and larger
research vessels which will be located in Cocodrie,
Louisiana, about 120 miles from. the main campua.
Access to other marina environments is often avail-
able through cooperative programs with state and
federal agencies. Marine research and education
opportunities are also provided on an occasional
basis through the 1.S1. Tropical Field Expedition
program which to date has centered on studies along
the east coast of Mexico

The-University presently operates one 30-foot
research vessel and about 10 smaller outboards and
skiffs. A wide array of sampling equipment is
available marine field studies. Campus factli-
tiet In ' e a variety of marine research and teach-
ing laboratories in thegiology. Geology, and Micro-
biology Departments Special facilities include a
newly completed wing of the Biology Department
which houses vet labs, cold rooms, environmental
rooms, aystematic collections, instrument labora-
tories, and photography laboratories Space is also
provided for a scanning electron microscope which
will be acquired in the near future Other spe-
cialized raseerch equipment avalleble on campus in-
cludes a transmission electron4lcroscope, highly
advanced computer facilities, Instrumentation for
chemical and physiological analyses, sediment anal-
ysis equipment, and a variety of researchihuality
light microscopes.

No degrees ara specifically entitled as marine
science. but marine studies may be euphemized by
students in chosing courses toward the to/lowing
degree programs

1 Bachelor of Selene, in Botany (two granted in
1978-1979).

2. Bachelor of Science in Aquatic and FishetY
Alology. (five granted in 1978-1979).

3 Bachelor of'Science in Wildlife Management
(eight granted in 1978-1979). ,'

of Science in Zoology (four granted4, Bschblox

in 1978-1979).
S Bachelor

in 1918-1979).
6. Bachelor

1978-1379)

of Science in Microbiology (17 graaVd

of Science in Geology (16 granted in

General requirements for the above degrees in-

. elude (i) a minimum of 124 semester houra success-
fully completed toward a degree programk (11) a
minimum grade point average of 2.0, (iii) minimum
residence requirements of two semesters and 30
credit hours, (iv) a minimum of 45 hours successfully
completed in upper-level courses. Other requirements
vary by department

At the graduate level, students may select marine-
oriented research projects and course progress in
pursuing the following degree programs.

1 Master of Scienqe in Biology (one granted in
1978-1979). , -

2. Master of Science in Microbiology (one granted
in 1978-1979).

3. Master of Science in Geology (two granted in
1978-1979).

General requirements for the above degrees in-
clude (i) a minimum of 30 gr'iduste-level course
hours, (ii) completion of an acceptable thesis
(exceptions may be made in Geology). (iii) a min-
imum of 24 graduate-level hours coMpleted in real-
dene. and UV) successful completion of comprehen-
sive and final examinations. The student must also
satisfy any specific department requirements for
the degree to which he aspires.

The following are selected marine-related courses
which are offered in conjunction with the above pro-
grams. Those numbered 500 or higher are available
only to graduate studenta. Those undergraduate
courees which are labeled "C" are also available
for graduate credit,

UNDERGRADUATE COURSES

DEPARTMENT OF BIOLOGY

Biol 323(0) Invertebrate Zoology (and lab)
Biol 351(G) Parisitology (and lab)
Biol. 401(G) Animal Ecology (and lab)
Biol. 408(G) Animal Physiology (and lab)
8101. 410 Individual R
Biol 420tG/ Scientific Cruise or Expedition
Biol 422(G) Aquatic Insects (and 'lab)
Biol. 423(C) Field.Marine Biology (and lab)

(at field station)

Biol 441(C) Limnology (and lab)
Biol. 444(G) Fish Propagation (end lab)
Biol. 445(G) Ichthyology (and lab)
Biol. 447(G) Fiehery Science
Biol 460(G) Phycology (and lab)
Biol 461(G) Aquatic and Marsh Planta (and.

lab)

Biol. 481(0) Introduction to Oceanography

DEPARTMENT OF MICROBIOLOGY

Mcbl. 451(G)
Mcbl. 453(G)
Mcbl- 463(0)
Mcbl 464(G)

Marine Microbiology
Marine Microbiology. Laboratory
Microbiological Problems I
Microbiological Problems II

DEYARTMLMT OF GEOLOGY

Geol. 261
Geol. 262
Gaol. 441(G)

Ceol.445(C)

I-

4

4

4

4

1-6

1-6

3

S

4

3

4

3

4

3

3

3

1-6

1-6

Invertebrate Paleontology I 3

Invertebrate Paleontology II 3

Sedimentation (and lab) 3

Geology of the Gulf Coastal Plain 3

GRADUATE COURSES

MARTI= OF BIOLOGY

Biol. 500
Biol. 523

Biol. 545

Quantative Ecology*
Biology of the Arthropods and

Molluscs (and lab)
Advanced Ichthyology (and lab)

*Semester scheduling varies witcdemand

248
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11101. Advanced Problems in Botany* 2-6
Biol. 5 Advanced Problems in Zoology* 2-6
Biol. Marine Ecology 3

Biol. 599 Thesis Research and Theaia 1-6

DEPARTMENT 07 MICROBIOLOGY

Mcbl. 505 Special Topics I
Mcbl. 506 Special Topics II 1

Mcbl. 521 Advanced Laboratory Methods 4

Mcbl. 563 Advanced Research Problems I' 2-6
Mcbl. 564 Advanced Research Problea$ Ile 2-6

Mcbi. 599 Research and Thesis 1-6

DEPARTMENT OF GEOLOGY

Gaol: 502
Geol. 303
Geol. 511

Geol. 512
Geol. 599

Advanced Sedimentation" 3

AdvanceA Paleontology 'and labOl 3

Spettei Problems* 1-3

Special Problems" 1-3

Thesis R h and Theaia 1-6

" Semester scheduling varies with demand

The instruChional staff for the courses listed
above consists of the following 1

BIOLOGY

Dkin, 'Matt E., Ph D , Professor
Ellington, W. Rosa, Ph.D., Aasistapt Professor
Felder, Darryl L Ph.D , Assiatant Professor
Hackney, Courtney T , Ph.D., Assistant Professor
Home, H. Dickson, Ph.D., Professor
Konikoff, Mark A., Ph D., Associate Profesaor
Pecora, Richard A , Ph D., Associate Professor
Sullivan, Victoria I , Ph.D:, Associate Professor

MICROBIOLOGY

Whistler, Paul F . Ph.D., Associate Profeaaor

0 GEOLOGY

Kissinger, waiter P Ph.D., Associate Professor
Lock, Brian E., Ph D., Associate Professor
Paine, William R , Ph D., Professor

Tucker. Daniel., Ph.D AssisAnt Professor

To obtain further laformation, address inquiries
to:

Dr. Richard A. Pecora, Chairman
Department of Biolokr. Pox 42451

University of SouthVestern Louisiana
Lafayette. Louisiana 70504

a

UNIVERSITY OF TEXAS
Austin, Texas 78712

FacAlties for graduate work in Marine Study
are located primarily at the two Marine Science
Institute Laboratories, at Port Aransas and Galves-
ton. The Port Aransas Marine Laboratory is located
on Aransas Paaa Inlet near Corpus Christi, Texas
It occupies buildings among the dunes at the tip
of Mustang Island, with easy access to bays, beadles,

and the open Gulf. Environments readily accessible
include the hypersaline Laguna Madre. oyster reefs,
underwayee grass - Fiats, rock jetties. -bottom

bays, beaches, and continental shelf.

The Port Aranpas facility inclddes a library,
classrooms, constant temperature grovth cher-berg,

sea water facilities, shops, and garage. A dock

laboratory is on pilings over Aransas Paaa. Twenty

outdoor experimental ponds with filtered or raw
sea water are available The Laboratory provides a

new aim-conditioned 82 -foot coastal research vessel,
44 -foot trawler, a 40-foot self-propelled barge,

even/. smaller boats and related equipment. In
addition to an aaaortnent of vehicles at field uae.
Dormitory facilities are available. A recent ex-
pansion program has provieed a new laboratory build-
ing w ih complete running se* water facilities for
one-t ird of the floor space: lohysical plant
build ng, s dormitory. and An apartment complex.

Th Galveston Geophysics Laboratory operates
two can -going research veasels which are equipped

with streamers and recording equipment for 48-

channel seismic profiling. One_f the veariels is

equipped for deep ocean coring. Both have total

field magnetometers, satellite navigation equip-teat,
various echo sounding equipment and other geophysi-

cal instrumentation. The laboratory in Galveston
is equipped withls Petty-Ray lempus computer with
an array proceaaor for processing marine multichan-
nel seismic data primarily from the Gulf of Mexico,
the Caribbean, the Middle America.Trench, and At- ..

lantic continental margin of the U S. Seismic data

have been collected mainly on the continental slopes
and'teep ocean basins A41 processed seismic sec- %
tions are available on elerofilm. The laboratory

also has a mall collection of sediment cores mainly ,
from the Gulf of Mexico and the Middle emetic,' Trench

Graduate degrees ifilkarine Sciences and in solid
earth geophysics are offered through affilla ion

.2
with the Department of Geological Sciences. niver-

sity of Texas. Austin and the Geoscience ogram.%
University of Texas, Dallas, Ph D and M.A. degrees

are offered. °Course requirements are those set by

the particular department. The general requirements .0'

are physically oriented, most students having a
background in mathematics, physics, engineering, or

geophysics. During the past year, two master's
degrees and one doctorate have been awarded to stu-
dents doing their research at the Galveston Geo-

physics Laboratory.

Ai

The following degrees are offered'

5)1 Master of Arts and Doctor of Philos " pro-

grams in biological, physical or earth acipices may
be concentrated 4n the area of marine c once.
Marine Science and related couraes listed in the
various Austik campus' science departments say be
used as supporting work for' marine science programs.

. o
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2 M A in ilological sciences (botany and tool-
ogy}. chemistry, geoldgy or microbiology with work
concentrated in marine sciences Nine to 12 hours
of marlpeiacience as the minor may be combined with
12 to 15 hours of the major and six hours bf the {s
regiatittIon for a total of 30 hours. There is OF--
language requirement for the master's degree in most
of the related departments except geology. The pro-
gram of study and the them!' are approved by a super-
visory committee appointed by the dean,
/ '.

3. PhD in biological sciences (botany and tool-
ogy), chemistry. geology or microbiology with work
concentrated in marine science Requirement* and
exisinetioda for admission to candidacy vary accord-
ing to the specifications of the graduate faculty
of the major department of Aubtin German, French
or Russian is generally used to fulfill the language
requirement in most of the related science depart-
ments There is no set number of course hours re-
quired The program of study. languages, final val
emmination and doctoral dissertation are apprered
by a supervisory committee and the dean

- .

During the piast /ear. three M A degrees were
glinted in Biological Sciences, andoone ph,Di. in

Zoology to students doing their research at the Port
Aransas Marine Laboratory

Courses in marine studies are offered during the
regular long session at the Austin campus. The
Marine Science Institute,offera regular sammer
courses and thesis researLn of special problem
courses all year long at Port Aransas

The following courses are offered in junction
with the above programs

UDERSRAMATE COCRSES

MNS 307
'QS 440
MNS
MNS
mNS
MNS

MNS
MNS
MNS
MNS
MNS
MNS

'MYS

MNS
MNS
!VS

ANS
MNS

MNS
MNS
MNS

1..8

248

348 ng Cruise
151 ar in Marine Studies
352 plea of Mahine Science
353 n Marine Science
354 vertebrates
354E Marine Microbial Ecology
354F Marine Geology
354G Biology of Microaliae
354K Ecology of'fishes
3541. Marine Chemistry
3541$ Structure 1,14 Function of Marine Animals
35474 Physical Oceanography
354P Marine Meteorology
354R Marine Ecosystems
fscs Envirocsental Physiology
354T Biological Oceanography
167K Oceanography Men's Exploration and

Exploitation of the Sea

Introduction to Oceanographv
Ltmnology and Oceanography
Training Cruise
Training Cruise
Train
Semi
Pri

Topic*

Marine

muslin's-or CIVIL ESGINEERING

CE 358
!CET 376

Introductory Ocean Engineering
Physical Oceatogia;hv

DEPARTMENT OP GEOGRAPHY

CRC 364

3

3

4

Ocesnogt54ity 3

J

DEPARTMENT OF GEOLOGICAL SCIENCES

CEO 307 Introduction to Oceanography
GEO 367K Oceanography
GEO .164 Depositional Processes

DEPART41NT OF ZOOLOGY

ZOO 332 Invertebrate Zoology
ZOO 169 Basic Ecology
ZOO 353 'ertebrate Biology

X4.0 Lianology ard Oceanography
3618 Comparative Animal Physiology

GRAD.ATE COnSES

mNS
MtiS

MNS
MNS
MNS
mNS
M72S

MNS
44.S

MNS
MNS
MNS

MNS
%INS

MNS
mNS
MNS

MNS
mNS
MNS
KNS

mNS

580

382

384

3841

384f

3840

184K

3844

3844
384N

38ZP

384R

384$

3842
384V

188

288

388

389K

191

391

3

3

4

3

3

3

3

4

Research in Marine Studies
Prircipl.e* of Marine Studies
Topic* in Marine Studies
Marine Invertebrates
Marine Microbial Ecology
Marine Geology
f)lolsogy of the Microalgae

Ecology of Fishes
Marine Chemisry
Structure and7function of Marine Animals
Physical Oceanography
Marine Meteorology
Marine Ecosystems
Enyrommental Physiology
Bialogical Oceanography
Principles and Practice of Aquaculture
Merine Research Training Cruise
Marine Research Training Cruise
Marine Research Traiq'ng Cruise
Physiological Phycology
Seminar In Marine Studies
Seminar in Marine Studies

DEPARTMENT OF BOTANY.

$0T 389K Physiological Phycologv
BO? AOZM Marine Phycologv

'

DEPARTMENT OF CIVIL ENGINEERING

CE IOP 1 Ocean Waves and Tides
CE 340P 2 Coastal Engineering

eCE 380P 3 Estuarine Engineering
CE 380P.4 Furctional Design of Coastal

Structures
,CE 385K 1 Strea%. Impoundment and Estuarine

Analysis I
CE 385K 2 Stream, Impoundment and Estuarine

. Analysis II

DEPARTMENT Of GEOLOGICAL SCIENCES

3

3

3

3

.3 ,

3

3

3

GEO 383 Depositional Systems. Terrigenous' 3.

0E0 3$3N glogenIc and Evaporite Depositional
Systems 3

Gip 191 Sedimentary Geochemistry 3

DEPARTMENT OF ZOOLOGY

ZOO 38.84 Physiology of Marine Animals
ZOo 5844 4 Ichthyology

2 5 0 2 ( J ).
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The inatruck:onal staff for the courses listed
abve consists f the following

BOTANY
Van Basler'. C., Ph.D , Professor

ff IAT

CIMIISTRE

Parker., P.L , Ph D Professor

CIVIL ENGINEERNG

Armstrong, Neal E,. Ph.D.. Professor
Holley. Edward. Ph D . Professor
Miksad, Richard W Ph D.. Associate Professor

GEOLOGICAL SCIENCES

Brown, t. Frank. Professor
Burt:, Robert M.. Associate Professor
Land, Lynton S Professor
McBride; Earle F , Professor
McGowen. Joseph H Lecturer
Morton. Robert A Lecturer
Scott. Alan J Professor

GEOGRAPHY

D.D.Olth.D Professor

MARINE ST9IES

Behrens, E. William,
of Marine Studs

Caseron, Jales N.. Ph D
Marine Studies

I

Dorman. H James, Ph D
Studies

Gose, Wulf Achim. Ph D..
Marine Studies

Kitting. Chrlstoph'er L
sor of Marine Studies

Latham. Gary Ph.D , Professor of
Studies

Matumoto, TosLaatu. Ph D.. Professor ur Marine
Studies

Nacre, J Robert. Ph D Professor of Marine
Stqdies

Aikamura, Yosio, Ph D Professor of Marine
Studies

Nicol. J.A C Ph D., Professor of Marine Studies
oppenheiser. Carl H., Ph.D.. Professor of Marine

Studies

Parker, Patrick L.4 Ph D . Professor of Marine
Studies

Roels, Oswald A Ph D Professdr of Marine
Studies

Van Bs/Lien, Chase. Ph.D. Pridessor Jf Marine
Studies

Wohlschlsg. Donald E Ph.D Professor of Marine
Studies

Ph Associate Professor

Associate Professor of

Professor of Marine

Assistant Professor of

Ph D., Assistant Profes-

Marine

mtcpuotosyc

Oppenheimer. C.M., Ph D., Professor

f

a.
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ZOOLOGY-------

Bittner, G.D , Ph.D Associate Professor
CaseIon, James. AssoFiate'Professof
Hubbs, Clark. Ph D Professor

Kitting, Christopher, Assistant Professor
Larimer. Jases N trotessor
Maguire, Bassett, Jr.. Ph.D.. Associate Professor
Nicol, J.A.C.. Ph.D . D.Sc., Professor
Wohlschiag, D.E , Pn D , Professor

CO

To obtain further information. address inquiries

The Graduate Advisor
Department of Marint Studies
The LniverSIty of Texas at Austin
Box 7999. University Station
Austin. Texas 7$712

COLLEGE OF ENCINEERP.C.

The College of Engineering laboratories are well-
equipped for ocean engineering research Modern
facilities and instrumentation are available for
work in ocesn_hydrodynamics. structures, soils.
saline water conversion. underwater acoustics and
nuclear engineering. NVterous supporting labora-
tories are also available throughout the College.

The Lniversiiy offers the following degrees.

I. Master of Science 1e Engineering The program
leading to'the degree of M.S. is not fixed but is
developed in conferences between the Student. the
graduate faculty of the department in which the stu-
dent elects to receive eta degree. and a mtmber of
the ocean engineeringicommittee. Administrative
proceduredbare handlest through-the graduate advisor
of _the de7artment. The 4,S. degree requires at
least 30 semester burs of work beyond the B.$
degree. six hours of which are usually for a thesis.

2. Doctor of Philosophy. The program leading to
the degree of Ph.D. is developed by the student
faculty advisor and approved by the departmental
Committee on Graduate Studies Students seeking
this degree are expected to have well-teveloped
ideas about their goals In graduate study and to a
large extent the Ph.D. program accommodates the
student's interests consistent with general require-
ments of the department and University.

Ocean engineering ai the Univers fty of Texas at.

Austin is interdisciplinary and combines aJoasic
knowledge of the.ocean with engineering specialties
for the utilization of the resources of the ea and

its boundary. The program is based on4a num er of
core courses with specific coastal and Zarin li-

catiOns and supporting work with application to
oceanic systems. Study in ocean engineering pro-
vides balancednrpgram including oursework, in-
dividual -itudy and research. By electing courses
from across departmental lines. individusl programs
can be set up in areas such as coastal and estuarine
enginelling . foundations sod construction, structural
enginee ing. mechanical and thermal systems. acous-
tics. communications and control systems, and ocean
resources.

Courses in ocean engineering are offer ed during
the regular year at the skin carpus by the Depart-
ments of Aerospace and Engineering Mechanicit.

2(f)



amalcal. Civil, Electrical, Mechanical and Petro-
leum EagineerIng. Courses areAlso available at the
University of Texas Institute WMarine ScienCe at
Port Aransas, Texas.

The following courses are offered in conjunction
with the above program:

DEPARTMENT OF AEROSPACE ENC,INEERING-
ENGINEERING MECHANICS

ASE 382Q 4." Hydrodynamics

DEPARTMENT OF CIVIL ENGINTERING

UNDERGRADUATE COURSES

PI 383.4 Offshore Drilling and Production
Operations

PE 353.6 lock Mechanics 1

PE 383.17 `=Rock Mechanics II

The Instructional staff for the courses listed
above consists of the following:

DEPARTMENT OF AEROSPACE ENGINEERf&C AND ENGINEERING

.MECHASICS

Berti4 J.S.. Ph D Professor
'Leek, Ph.D AssoCiate Professor
Tapley) E D Ph.D Professor

DEPART' EN7 OF CHEMICAL ENGINEERING

CZ 358 Introductory Ocean Engineering
7=375 Physical Oceanography

GRADUATE COnSES

, Ph D . Professor
WIssIet, E H Ph D., Professor

DEPARTMENi".OF CENIL EN1.1,1NEEPING

CE

CE

CE

CE

380P I

380P 2
380P 3

MOP 4

Ocean Waves and Tides
Coastal Engineering
Estuarine Engineering
Functional Design of Coastal

Structures

ArmstroniAN.E , Ph D Professor
Gloyna, Dr Eng , Dean, Professor
Halley, Eduard, Professor

Jehn, V.H M S , Pr Lessor

Koschnieder.. E.L , Dr Rer. Nat., Associate

CZ 3851 1 Stream, Impoundment and Estuarine ProfessOr'
Analysis 1 " Manna. J Ph.D , Professor and Chairman of

CE 383K:2 Stream. Lnpoundment and Estuarine Civil Eniineering

Analysis 11 Miksad, Richard W Ph.D , AssoCiate Professor
CE 394.1 Interaction of Soil and Structures Moore. W L.; Ph D , Professor

- Selected Problems Reese, L C .Ph D., Professor
CZ 394.2 Interaction of Soils and Structures Roesset, Jola Ph.D.. Professor

- Methods of Analysis Stokos. Kennkth H , Ph.D.. Aajejade Professor

CZ 397 52 Marine and Estuarine Pollution Wagner. N.K Ph D , Associate Professor

CE 397 172 Marine and Water Transportation

o

Walton. C.M.$ Ph.D., Associate Professor
Wright, S Ph.D.. Associate Professor

DEPARTMENT OF ELECTRICAL ENGINEERING

UNDERGRADUATE COURSE

!i 3791 7 Tranducers

GRADUATE COURSES ,

EC

Er

EE

!LE

CZ

LE

CZ

4
Random Processes. in Physical Systems

184L.1 Waves in Material Media
I84L.2 "electrical Geophysics
184N.1 Acoustics
384N 2 Acoustics II .

384N 3 Electromechanical Traqducers
384N.4. Nonlinear Acoustics
384N 5 . Underwater Acoustics

as

DEPARTMENT OF MECHANICAL ENGINEERING

6
, GRADUATE COURSES '

MI '3.84N.5.,, Engineering Acoustics -

Underwater Acouitic*
MI 397 Similitude

11146

DEPARTMENT OF PETROLEUM ENGINEERING

GRADUATE COURSES

PE 183.2 Advanced Well - logging and Correlation

Tura. Joon* A.. Ph.D.. Professor

DEPARTMENT OP ELECTRICACENCINEERING

Eostick,'F W.. Ph.D.. Professor
Hixson..E.L Ph.D., Professor

Smith.:V W , Ph.D:, Professor

DEPARTMiNTIOF MECHANICAL ENGINEERING

Elackstock. P.T Lecturer
PaCton. R.L", Ph.D., Professor
perroira. N D., Ph.D Assistant Professor
tmith, C.0 , Ph.D., Associate Professor .

as

DEPARIXENTE OF PETROLEUM ENGINEERING

Dorfman, Myron H., Ph.D , Professor and Chairman
Gray. K.E., Ph D., Professor/
Podia, A.L.: Ph.D., AssoCIate Protelso;
Thompson, T.W., Ph.D Assistant Professor

To obtain further information. address inquiries
tot

Dr. Earnest F. Cloyna. Dean
College of Engineering
Cockrell Malt 10 310
University of Texas at Austin
Austin. Texas 78712
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IVIRSITY OF TEXAS MEDICAL BRANCH
E MARIWBIOMEDICAL INSTITUTE

GalVestoro'Texas. 77550

The Marine Biomedical Instiute,(KB1) is a com-
ponent of The University of Texas Medical Branch at
Galveston, Texas The MCI has three Divisions , Ile
Adminiatraqye and Comparative Neuroriology Divisions
are housed fn the Sealy-Swab Professional Building.
vhldh is adjacent to the Medical Branch campus, and
the Marina Medleine Dlviaivti occupies space in the
same building and also In several buildings on the
campus The laboratories to the Sealy-Smith Build-
ing are dedicated to research,ictivities and include

att aquarium facility for maintenance of marine or-
ganisms. both Invertebrate and vertebreee, and a
variety of equipment for work in such eiec-
troPhFs1010EY. biochemistry (including meal pectro-
scopy), transmission and scanning electron micro-
scopy, and behavioral analysis. In League Hall are
facilities for the iaintenace of captured squid and
for experimental work in squid mariculture. There
is also a .oilectlon of preserved marine organisms
caught in the Gulf of Mexico. A separate building,

contains a hYperbaric medicine facility, with a
chamber for patients netdini t anent with hyper-
baric oxygen and also a labo ental
yea in diving physiology

The lee hss tvo research vessels t "e R/V Eric

Leddy-Jones and the R/V wirglnia_blocker. The R/V'
Erin Leddy-Jones Is a Si -foot fiberglass stern
trawler especially designed for collecting marine
organisms close to=the shore of the Gulf of Mexico
The R/V Virginia Blocker is a 41-foot Hatteras used
particularly for collecting in the bay system and
for explorations requiri-ng diving, There are also
smaller boats for diving operations and for estu-
arine work. The vessels are berthed at a dock be-
longing to The enlversiev of Texas adjacent to the
Medical Branch

The MBI is not involved in undergraddate educa-
tion. Powever, members of the 431 belong to the
faculty of the Medical Branch and the Graduate School
of biomedical Sciences, and so they participate ac-
tively in teaching the medical and graduate school
curricula and in residency traiding In addition,
there is a substantial postdoctoral research train-
ing program, Ph.D. degrees are not offered through
the M31 but rather through regular graduate programs
in 4S1ch members participate

The staff and members of the MBI are

ADMINISTRATIVE DlVlSlO, f

b rr. John L., Chief, Administrative DivisionIJ hnson./Kenneth L.. Chief, Facilities and Marinew
Operations

McClure. Gerald G , Supervisor. Hyperbaric
Facility

Sikes, Robert D.. Boat Captain
Suttle. Andrew D Ph D , Assistant to the

Director for Physical Sciences
Willis, William D., Jr M.D Ph.D., Director

COMPARATIVE NEUROBIOLOGY
F

blsokenship. James Fr . Ph.D , Associate Professor
of PhYsiolqgy and Biophysics

Coggesha 1, Riehard E:, 4.D,, Chief, Altrastric-
tune ection, Professor of Anatomy and of

/
Phys logy and Biophysics ;

. Coulter Joe D., Ph D.. Associate Professor 4f.

Physiology and Biophysics and of Psychlat y
and Behavioral Science

Haber, Bernard, Ph it. Chief, Neurochemistry
Section, Associaet Profeitsor of Human &Illogi-
cal Chemistry and Genetics and of NeurolOgY

Kittredge, James S., Ph.D , Chief,-C4mpara ve A
Marine Biochemistry and Phartecology Se tion,
Professor of Human Biological Chemistry and
Genetics .

%

Leonard, { Robert Bh%Ph D , Assistant Prof ssor
of Physiology arlmaliophysics

McAdoo. David J., Ph D . Associate Profejtsor of
Human biological Chemistry and Genet cs

Pinsker, Harold 4 , Ph D., Associate Pr fessor
of Psychiatry and behavioral Scienc

Wong, Fulton, Ph D , Assistant Profes r of
Physiology and Biophysics

(dills, Willi D , Jr., X D., Ph D.. Chief,Willi

Comparative Neurobiology Section,4Professor
of Anatom and of Physiology and,Blophysics

MARINE MEDICINE

Mulct, William H , M D , Ph A . Chief, Marine
medicine Wvision, Professor f internal
Medicine and of Physiology a d Biophysics

Mader, Jon T%, M.D Assistant rofessor of In-
ternal medicine. Division o Infectious
Diseases

Smith, David Ph 0 , Insttlfctor of Human Biol-
ogical Chemistry and GenetAms

Yang, won Tack, Ph D , Chief/ Maricuiture Research
Section

I

To obtain further informat/ion, address inquiries
to

W D Millis, Jr., M D , Ph D.
Director
The Marine biomedical Institute
200 tniversity Boulevard

' Galveston, Texas 77550

ANIVERSITY OF VIRGINIA
DEPAMDZI OF ENVIRONXMAL SCIENCES
Challottesville, Virginia 22901

The major facilities of the Department Of, Environ-
mental Scleaceal are 00, the grounds of the Oireersity
of Virginia, ekarlottesville. These consist of a
major building, Clark Hall, vhirh houseeelasarocos.
offices and laboratories. additional research lab-
oratories in the Chemirtry buildinA, and several
semi-permanent field 'itee on the outer bankf of
forth Carolina and chi-Virginia Barrier islands

The Office of the State Climatologist is housed
with the department as are all of 00cOhistorical

2.591
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climatological record; of the Commonwealth. The

department operates A fleet of small boats and a
Cessna 201)equIpped for remote sensing. in addition

to moderm analytical laboratories for environmental
chezl'try and biogeochemIstry the department maln-

s nains a hydrodynamic snd hydraulics laboratory and
fresh water and marine aqmaria systems.

The department offers a Rachelor 'of arts which
requires 30 hours of coursework consisting of the
core courses EVSC 320, 340, 350 and 380 with their
laboratories plus 1.. additional hours within the

department In addition. calculus and biology,
!chemistry or physics are required An undergraduate
theses is rec,uired for an honors degree

4. At the graduate level the Master of Arts, Master
of Science and the Doctor of Philosophy are offered.
All graduate dekrees require demonstrated proficiency
of the undergraduate ,ore courses and a thesis or
dissertation. For tge Master of Arts. 33 hours of
coursework are required plus a library thesis The

. Master of Scien,,e requires 2* hours of coursework

and an 3riginal thesis The coursewore and foreign
language fequirenents for the Ph D are established

be the graduate student's I.dlyidual committee

wring the last academic sear department

granted 60 uPderArsclust4 degrees. 13 Masters and

three e. vcrorel deg'', es

The following malb'ne-oriented courses are offered

by the department A substantial additional number
)f courses dealing with terrestrial environment Iv
also offered

UNDERGRADUATE COURSES

EVSC 41,I) Coastal and Fluvial Envirormientq 3

EVSC 250 Man's Atmospheric Environment 3

EVSC 320 Fundamentals of Ecology 3

EVSC 340 Physical Hydrology 3

EVSC"350 'Atmosphere and Weather 3

Evsc 380 -Environmental Geology 3

EVSC 410 Survey of Geophysical Sciences 3

EVSC 4L5 Man and the Sea 3

EVSC 420 envjronmentai Chemistry Measuetment
and Water tlity 3

EVSC 421 Population.Ec ogy 3

EVSC 422 Applied Ecology 3

. EVSC 443 Marine Environments and Organisms 3

EVSC .45 Synoptic Meteorology and Forecasting
EVSC 447 Applied Climatology 3

EVSC 450 ,Weather Forecasting Labor-minty

EVSC 451 Synoptic Weather Laboratory 2

EVSC 485 Coastal Processes 3

EVSC 486 Chemistry of Natural Waters 3

EVSC 487 Holocene Environments 3

EVSC 488 Advanced Geomorphology 3

GRADUATE COURSES

EVSC 502
EVSC 511

EVEC 520
EVEC 523

EVSC 540
EVAT 541
EVSC. 542

EVSC 572
EVSC 584

Environmental Measurements
Systems Analysis in Environmental

Sciences 1

Aquatic Ecology'
Minrobfal Ecology
environmental Thermodynamics
Planetary Fluid Mottoes
Solar and Terrestrial Re itstIon

Environmental Law and P icy
Sediments and Sedimenta Fluid

Dynamics

4

4
4

4

3
3

2

'4

EVSC 710

EXEC' 722

EVEC 724

EVAT 741
EVAT /42
MAT 743
EVHY 745
EVSC 782
EVGE 785
EVSC T86
EVHY 787
EVHY 784
EVSC 792
Evse 795
EVEC 793
EVGE 793

to

Quantitative Methods 14 Environmental
'tietces

Estuarine kology
0,canic Ecology
Dynamic Climatology
Weather Modification
Micro-climate
Estuarine Circulation
Environmental Chemistry

Marine Geology
Isotope Geochemistry
Coastal Hydrodynamics
Aqueous Geochemistry
Seminar in Maxine Affairs
Coastal Zone Management
Fisheries Management 1
3Dceanueaphy

r

3

3
4
3

3

3

3

3

3

3

3

3

To obtain further information, address inquiries

Dr C K Hornberger
Chairman of the Department of

Environmental Sciences
Clark Hall
iniversity of % irginia
Charlottesville. Vltginia

(804) 924-7761

229.03

GRADUATE SCHOOL OF ARTS AND SCIENCES

The Graduate School of Arts and Sciences also
'offers the Master of Arts in Marine Affairs This

Is an interdiacipllnary degree drsaing on coursework
In the ColInge of Arts and Sciences, the Law School
(Center for Oceans Law and Policy), the School of
ArchiteAure (Planning), and the School.of Engineer-

ing. The degree requires 30 hours of couraework
consisting of the following

MGE 793 Oceanography ir
GFAG 765 Economic Concepts and Public Policy

LAW4 657 Ocean! Law and Policy
ECU.: 701 Price Theory

any two of the following

EVEC 793 Fisheries Management
EVSC 795 Coastal Zone Management -

EVSC. 570 Natural Resource Utilization
EVSC 572 Environmental Public Policy

"...\\

Twelve additional hours are required is prescribed
by 'he student's committee from the following courses

4111*

COLLEGE OF ARTS AND SCIENCES

Department of Economics .

ECCr4 701

ECON 771

ECON 772
ECON 832
ECON 833

Price Theory
Elements of the Theory of Statistics
Econotietrica

Seminar in Flscalelleory
Seminar in Non-Market Transactions

Department of Environmental Sciences+.

EVCE 793
EVEC 793
EVGE 793
EVCE 785
EVEC 724
EVEC 722

2540'4.4

Oceanography
Fisheties Management
Coistel,Processes
Marine Geology
Oceanic Ecology
Estuarine Ecology



EVSC 570
EVSC 764

EVSC 795
EVSC 572

EVSC 792

Natural Resource Utilization
Regional Development and Environmental

Impatt
Coastal Zone Management
Environmental Public Policy
Seminar in Marine Affairs

Department of Government and Foreign Affairs

Public Administration
Public Policy Analysis Economic and

Political Appr,oaches
Organization Theory and Administrative

Behavior
Principles of International Law
Poiitfca, Policy, and Administration
Topics in International Organizations
Economit Concepts and"Public Policy
Policy Analysis

CFAG 760
GYAG 51i

CFA&. 56t

OUR 511
GFAG 5
GFIR 8
GFAG 76
GIPAG

SCHOOL op ENUNEERING AND APPLIED SCIENCE

UNIVERSITY OF WASHINtTON
SeattIewWashington 98195

The University of s.ashington offers a variety of

=sane science-oriented progransiusing teaching and

r h facilities on its main'campus and at sev-
eral marine facilities in the Pacific Northwest and

Alaska. Courses dealing with the ocean end its use '
to marine scientists are also offered in the Depart-
ments of Atmospheric Sciences, Economics, Geography,
Geological,Sciences. Geophysics, and in the College

of Forest Resources. The university has established
an-Institute for Marine Studies to encourage inter-
disciplinary eduction and research prhrams, espe-
cially as they relate to policy and institutional

/2112

,problems of the oceans that c bine natural sciences

and engineering with lay, ecor ics, international.

affairs, and public adtindat ion. The Division

of Marine Resources co4rdinates the Sea Grant Pro-
gram, which involves courses related to marine re-
sources taught in various department& and colleges

Systems Engineerine The University also offers undprAradnate and
graduate programs 'fn ocean engineering, fisheries,

SYS 534 Systems Management for Research and and law and marine affairs.
Development

STS 542 Planning, Policy and pecision Analysis
SYS 501 Introduction to Systems Engineering DEPARTMENT OF BOTANY

SYS 551 Systems. nalysis and Operations Research
SYS 566 Economic and Resource Analysis The Department of Botany's principal teaching. and

SYS 754 Systems Analysis and Operations P. research facilities are located in lohnsom Hall on
the main campus and at Friday Barbet Laboratories.

SCHOOL OF ARCHITECTURE

Division of Urban and Environmental Planning

PLO 09 Planning 16ory and Practice
.551 Infrastructure for Environmental Planning

LAW SCHOOL

Oceans Law and Policy
Environment and the Law
Admiralty Law
Environmental Law
Ocean Resources Development
National Security Policy and the Oceans
Management of National Ocean Resources
Problems of the Caw of the Sea

A thesis is .required. Admission Co the Program
is through the Faculty Advidbr/lommittee on Mariam
Affairs. t

To obtain further information, t s inlutrles

to:

is
Dr. B.C. Goodell, Chairman
Committee on Marine Affairs
Department of Environmental Sciences
Clark Mall

' University of Vihinia
Charlottesville, Virginia 22903

(804) 924-7761
t

4'
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These include marine and freshwater algal culture
facilities, numerous cultures of marine algae. a
Collection of preserved algae in a special algal
herbarium, and scuba diving equipment There are

is for field work and a larger vessel is avail -
ab7b at the Friday Harbor Lborateries for dredging

erations.

In addition to the Bachelor of Science degree,
program in botany, the department "effete both &

, Master of Science and a Ph-15 degree program, with
special emphasi; in marine algology and marine

mycology.

The following courses are offered in conjunction

with the 4poveprogramsf

UNDERGRADUATE COURSES

445 Marine Botany (at Friday 7

446 Algology 5

448 Marine Algal Ecology 3

GRADUATE COURSES

524 Topics In Algology

543, Freshwater Algae

545 Marine Algology (at Friday Harbdr;

547 Phytoplankton Morphology and Taxonomy (at
Friday Harbor)

549 Advanced Algology (at Friday Harbor)

565 Marine Mycology (at,Friday Harbor)
569 Development in Lower Plants

bor).

2

5

9

The instructional, staff for the ionrses listed

above consists of the following

9

9

.5

Cattolico, Rose Ann, Ph D.. Assistant Professor
Norris, Richard, Ph D., Professor

27,1 P- a
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Wuland, Robert, Ph.D Associate Professor
Wieland Susan, Ph D , research Assistant

Fro
toward,Whiale toward, Ph.D , professor

To htsie further Information,
e01

%

DT. L t Leiser Chsitman
DepArtment of Botany 4

240:Johnson Hall. .0-10
University of WashiRttom

' Seattle. Washington 98195

1
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irradiator A 67-foot diesel-powered bua5W4perated
by the College, is capable of trawling to a depth of
1,000 fathoms and is equipped for other types of
fishing as well as a wide variety of experimental
work.

s
Basic requirements for admission to the graduate

program in the College are a bachelor's degree from
an instktution of recognized.standing with a grade
point average of 3 00 in the junior and senior.years
of college work. ,

The College o Fisheries is concerned fa research
said training with the investigatlpn of,posst/ile ways
.to wee stocks of lop and shellfish more effectiveiYo
how to ;04kesbett4 use of all waters to produte more
food fVom living o nines and how to culturetsquettc
plants acid e effectively .

The C ollege is also eply concerned with the
impact of pollution, of, ustry and of population
pressure on the aquatic envirollAxot, both es these
sifci, fisheries snd also other uses. of our waters..
In iesnera4, prOgram of the College provides opt
portunity for training not only in fisheriep, but
in the management of natural resources aCrin the
understanding and use of the aquatic envirotment

Founded in 1919, the College of Fisheries ha s

------Seen Intimately assocriated with the development and
Conservation of the fisheries of the northeastetn
Pacjic Ocean The CTI4ege attempts tb deal wife
the whole problem-1.81er than uith.isolsted tech-
nical questions:an approach which involves many
phases of biology with particulaieMphaeis on the
quantitative Aspect* ,Full attention is given ro

soda' legal and economic pr'oblems as-
sociated with thSbPse'ut resources Although fish-
ery problems of the NorthyertLare.empheeited, ,they
are examined as case historfes, with many features
applicable to problems of harvest;g aquatic re-
sources thtodghout the wo314 seed, as m result, many
foreign students .register in the College,.

Since colviciai fishing is spelosely related to
th4 food inlustry,the College maintains an 'Institute
for }shod Science and Technology to prepare food'sci-
entists in Itoth industry and government! loth the ,
graduate and endeegraduste programs esptsize the

. , role dthe'buic physical and biological sciences

.. in toe solution of.problems which hale,restated from

iss, the recent tech,ologiasi reyolution in i.feed ,
indust.rz.

.14. AL
.1- TL

Although the Food Selente p wife concenbrates '

on general principles apptiieble t6.11 wide range of
food products. theaxtensfVe ' h programs Pare
lextell concerned -with merine And freshwater prodycts

ofthe Pacific Northwest. Tite program attracts may
out-trestity and fOreign studente& petticutirly at

"t
the graduate Level. ' 4

. N
beefColl ege of Fisheries field etation at Big
beef Creek on Hood Canal provide.. additional oppor-
tunities for class field studies,sdil research in
stream and estuarine ecology. The food science fs-
cilitits,include separate welirequippeelsborstories
for food microbicqogy, food biochemistry and fkod
Analysis. A unique feature is the cobalt 60 research

#

s

(54'''--.

The felloWing'degrees are offered.in the Collegl
of Fisheries'

%
1 Bacheler of Scienceand Bachelor of iZTOnce in

fisheris. tach4lor's degrees regeire completiostof
,a commodccore curriculum. in basil science i30 quarter

credits), matigetTes and statist (9-11 quarter
credits). envirt;nmental science quarter credits).
and social science (li qusrirr credie.eb In addi-
tion to, the core curriculum, the studea selects one
or two sets, of.prescribed courses from seven sreas
q( emphasis The sets consistof 25-30 quarter
credits The areas of emphasis art fish culture,
invertebrate culture, recreational fisheries. aqua-
tic resource management, water quality, fish process-
ing, and general environmental study.

2. Bachelor of Science (Food Sciencto To obtain
this degree in the food Acience program, the student'
must complete the requirements-for university gradu-
stioAPvit at least 10 credits in humanities and
biologics studies Courses in biochemistry. chem-
istry, mat ematics, physicsonevsntive medicine and
Fisheries 39 nd Food Science AT, 481, 483. 484,
05, 486. 487 and 498 are required. e

s

3. Master pf Science. AV least one year of ap-
proved study with a completion of a research project
and thesis leads to the nester's degree. A minimum
of 45 upper-division pr graduate Credits must be

presented including, 18 credit, in Flsheries6700 or
food Science-700, ix cr,40ics in Fisheries 520 or
Food Science 521 three additional credits in
%courses number 5 or above.

4 DoctOked Philosophy. Students must complete
at least three years of graduate study including a ,

diOertstion .,Credits esrned for a masterl degree
-may be sppiled toward the doctpr's degree. Students
must demonstrate ppficiency in transletion'oone

. ,

offeeed in conjunction
V

forlign language. ..

4b . . , 0,

The following Arsessar!
w.ith:the above prvramet

FISHERIES

101 Introduttion to Fisheries Science e
311 Functional Anatomy of Fish and Shellfish
31'4 Methods and Instruments for Fishery

Investigations
APplicStiets of Digits!. Computer to
. Biologicel,Xrobleme.'

Fundamentals in fish Biochemistry
Recreational Fisheries -A
Fisheries of The World

340

. 352

167

379

.3,5

isr.1

iiteilture';earch (n Fisheries'and Food
gciencm .

401 Cisss ficastion of Econmicsily Important
F es

405 of.conomicaliy Important Mollumcs

.4
. 4

256..

1" 2 /
e

.

e 54,

.' 3

3

3

3.6

3

5

5.

a



la 406
Economically Important Crustacea 5

415 Principles of Fish'PhysloOgy 4
425 Life history of Marine Fishes 5

430 Biologital Problems in Water Pollution 5

434. Ecological Effects of Waste water . 4

,95 Physiological Effects of Water Pollutants 3

K44 Fisheries Genetics 3

450 Silmonid Behavior and pie History 3

451 Reproduction of Sslmonid Fishes 5
452 IptrItion and Care of Fishes 5

453 Salmonn Culture Technology' and Production
Management 4

454' Communicable Diseases of Fil,,hes 5

455 Communicable Diseases Pf Fishes -
Laboratory A _2

458 Aquatic Entomology 5

457 Management of Exploited Animal
Populations I 4

454 '466agement of Exploited Animal
. Populations II

,
4

459 Aquatit Food Chains 5

460 Utter Management and Pollution Studies 5
1461 Culture and Reproduction of Tempe ate

462
463

465

462
472
473

475

477 .

499

501

' for Ph D.
503 Systematic Ichthyology 5

504 invertebrate Pathology 5

505 Research Techniques In Shellfish Biology , 5

506 Shellfish 5enitition
% ,5

507 Topics in Fish Ecology 1-5, Ism 15

515 Topite in Fish Physiology 3

516 Topics in Fish Physiology 2

520 Graduate Seminar 1

22 Graduate Seminar'in Fisheries 1. Max 2

525 Ecology of Marine Fishes 4 3

527 Aquatic Microcosms . . 5

535 Metabolic Effe4s of Chemical Pollutants 4
540 Application of 'Digital Computers to

trohlems in Aquatic Ecology 103

ge.tretics in FAst. Management 3

Introduction.to Quantitative Population
Dynamics ' . 3

Theoretical 1.16del of Exploited Animal

481 Introduction to Food Technology 5

482 Principles y Ford Analysis I 5

483 Principles of Food Analisis II 5

484 Prircipees.of Fc.74 Prr,. ,1.-In si 5

485 Prirciples of gi7,011. ?1,,ce-,stny, TT le, 5

.86 Deteriorative Processes in Foods 5,
'..498 Urdtrgraduatespesis. ' a-6. Max A

chnolv.iLal ResearchPrinciples of Te.

i

in 'Fo,d . 3, MAr, ,',

. 524. 'cradudtt Seoi-ar in Fo,,,d ScIence 1, Max, 6 .

522 Biologie.s1 a..l cecoicai Origins of

4 Foodstard Food Cc-ponents and Their
' Fun.ti,nal C,.ara_Nri8tir., 3

.. 523 Advanced Merin, fl,,d Prorks$es 5
....

524 Microorganisms in Foods 4

525 AchaVed Lnit ,pe Lions lc' Food trocesSing 3
526 ,4v3eced Lni Opel. ens in Food Processing

, Labotatory.,* t 3

600 Independent Study or Research Arranged
709 master's Thesis arranged

and Warm Water Fishes . 3

Methods of Stock Assessment 3

Principles of Resource Assessment 3

Marine Fish Biol4gy 9 11

'Fat-tries Management S

4quatic Raditecology I 3

Aquatic Radioecology II 3

Marine Atammalogy sn4 Conservation .40e 5

Applied Chemical Techniques in the Aquatic
. Environment 3

Idndergraduace Research 1-3. Max 9

On-Tbe-Job Training 1-3, Max 3

for 4.S : 9

.544

556

-

557

554

560

600
700

800

102
350

, 37,

380
381

382

38$
390

Populations
Estimation of Population Parameters
Method& of Stook Assesstent
Indepiiscient Study or'Research

Master's Thetis
NItor/11 Dissertation

FOOD SCIENCE

3

3

3

Arranged
"Arranged
Arranged

Food - The rechnologicel Chailedge
FeW Components
principles of fishing Gear vldIbUIsissel

Development
,

Principles of Fisheries Technology

Environment, Food and Technology
Food Technology for Dietitians
Food Engineering
Food Engineering. 1 a

' 417 Safety and Quality in Food Processing
and Kindling .;1'

%

CENTEit FOR QLANTITAIla SCIENCE

261 Elementary 5tatistioaa 4ethods 5

290 IntrodUction to Mathematics for Biologists

211 Analysts for Biologists 3,,
292 Analysis f.,r Biologists 'V
140 Applications of Digital Computers to

Problems in Resot5le'llaragement
370 Operations Research in Resource 'Management .

376. Operations Research in Resource
Utilization I

381 Introduction to Probability and Statistics 5

381 -Statistical. Inference in Applied Research 5

383 St;aistleal Inference in Applied Research .5 v

391, introduction to Matrices 3

450 Ecologfcail Models, 4

451 KAeosystem Dynamics' 3 "

452' l'Ecosystem Dynamics 3

456,wothematical Models in Population Biolog, 4

457 Management of Exploited Animal Popula-
tion I

458 Management of Fxpldited Animal Popula.

462 Irreversible
4

e Thermodyntmicsin Biology 4

471 Systems Analysis in Resour/V tf.anlyzenenr 4

676 Op4rations Research in Resource
II44' 3 ' '

477 Advanced Mathematical Programing with
Application ip Resource Xanagtnent 3

480 Sampling Theory foriBloaogists t
486 Experimental Design 3

499 Undefgraduate Research In Quantitative
EcoloAy And Resource ranwrent 1-5

502 Statistical Applications in the Biolovical
Sciences 44.

WILDLIFE SSIENCE I'. FISHERIES AND FORESTRY,

350 Wildlife Science
401 Biology and Conservation of m31r,:ft=

402 Wildlife ar(d Man
403 Wildlife and Land Lae .

.5 404 Biology and Conservation of mammals '5

3 450' Advanced Studies in Wildlife hoolopy
475 Marine Mammalo'gv*and conservation

4

5
3

3

3

3

3

5

3

4

g 4
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3

5

The instructional staff for the College "f Flor
erica Is as follows

1131

;.

Armstrong. David A Ph p , Assistant Professci
Bevan. Donald F Ph a / Pr.ofestor.

Brannon, Ernest L Ph.D., Associate Professor

2
44

e
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INSTITCTE FOR MARL STI,TelE6

4

Alversom, Dayton 1.7 Ph y, Affiliate Professor.,
MS, Affiliate Profes or, College of Fisheries

Bevan, Donald E ,,Ph D, Adjunct Professor. IMS.
Professor. College of,Fisheries, AVIlltaAt
Vice President, Office of the Vice-President
for Research.

Burke. 10illiam I , Adjunct Professor. EMS.
Professor. School of Lev

Crutchfield, lame$ A Jr Ph D , Adjunct Pro-
tester. 1MS. Professor. Graduate Schcol of
Public Affairs. Adjunct professor, Institute
for Environmental StAles

Fleagle, Robert G in D , Adlurct Professor. IMS.
Professor and Chairman. Department of Atmos-
pheric Sciences

Fleming. Douglas K , Ph, t Associate" -Professor
IMS. AssoCiaty Professor. Department of
Geography

Pleming..Richard H . Ph D Professor 1 Marine
Studies and oceanographi

Kershman. Marc J I D , Associate Professor. fwd
andand Diviiicn of Marine JResources, Adjunct
Ass cute Profesior. School of Law

jOhnsn. Ralph e LL 4 . Adjunct Pr)fesszm. IMS.
Professor, School, of Law 4

McCulloh, Thane N , P^ D , Affil.afe Pr.desAir,
IMS. Affiliate Professor, Depart-ent of
Oceanography

MeManus, Dean A , oh D . Adjunct Professor. 14S.
Professor. Departmedt of Ohneanmgrephy

111

Mlles. Edward L . D , 'Professor. IMS and-Grad-
uNfir School of Public Affairs. Adjunct Profes-
sor, Department of Political Science

Murphy, Stanley R , p-Ti D , Adjunct Prntessnr,
I!j$, Director, Division of Marine Resources,

Professor. Departments of 07eanpgraphy. wceh-
aoleal and Ocean Engineering

Stokes, Robert L Ph D . Assistant Professor.
Adj-4nct Assistant Pr.ofessor. Department

of EPonomics
Vesper, Karl H Ph D , Professor. IMS. Professor.

Management and Organization and mechanical
E4ineering

Wenk, Edward. Jr Ph a g6Adjunct Professor, 14S,
Professors Fogineering and Graduate Vnool of

. Public Affairs
Wooster. Warren S Ph D . PrUes )r. IMS and

Fisheries, Adjunct Prn'pasor, partment of
4 6tanograpftv

0C NGIVEERNG

. Vesper. al. Jr . Ph D, Professor. Management
and Orga4itati-n and Mechanical Engineering,
Professor. NS.

, .

PUBLIC POLICY

Burke. William T.. LL M . Prof essor. Scholl of
'LAW...Adjunct Professor.-IMS

Crutchfiell, James A Jr Ph.D , Professor,
Graduate School of Public Affairs, Adjunct
Prgfedsor. rnstitote for Ervirnmentold. Studies.
and IMS

Marts, Marion E Ph D Professor of Geography
and Urban Planning.. Adjunct Professor, Insti-

tute for Environmental Studies. Dein. Summer
quarter g

PealyNrRibert H., Ph.11,. Professor. PublicAf-
fairs, Director, Institute of C4Vernmental 4

259

mi

PROGRAM IA SOCIAL MASAGEkEtiT OF TECh\oLOGY

4, Edward.. Jr , Pb D., Adjunct Professor, 14S.
Protesscr, Eng ,'d -d Graduate School of

Public A"Yirs

Persons irtcrested c'or the LI,

g40m srould do s- earl/ in the.ischpol year be,. use
the deadline for ompletad.apPTicatiuna occurs in

'Spring Ouartyr For information ac application
forms. write to

Graduate Program Ww.sor
Law and Affairs

Schcol of Low. JB-20
Seattl , »ashingtin 98l95

OCEA% WINEEArse PPOCAAY,

The 'Ocean En.,ineering Program at the University
.of 6ashingt-'n has bacp dsigr.d to tat,p advantage
of the breadth v. marine .nd engineering-oriented
currysula campss and :f the- proximit. of the
csTrpus to varicu. marine environmery The under.
graduate student maw cbtain a Bachelor of .Science
in Engineering deiree ;hrcegh tie Interdisciflinar
Engineering Studies Program Graduate- students ma.
enroll in a graamate degree program offered b" the
iacultw of engineering de,p'rtment that best fit.
their 15acKgro.ird and -bJecti,wes. or-7a' pursue a
Master of Selene( degree thc.igh the Inter-Engineer-
ing Program 1'e Program or the 7articular student
is atrangt:d on anirdiridual basis and includes

Lourses in the various priginering departments with
related courseworK in c:eanography, fisheries, and
th'e In.ti-cute ft:A' 'Urine Stl,dies

laborafor facilities on campus and in the field-
art' u.ed to cipport tedchirg Andaesearch in ocean
ergineering A large Chemical Engineering Tabora -,
tory with special'ittiliti.N such as a 20 -!cot glass
distiilation.colunn, a 20-foot absorption column.
and a fluid fair and water/ Loop for research and

able. Laboratories for hydraul-
fructures, material . soil meth-
/. and themisry ar located in

Engineering Those for acousti eleakronics
and control systems, arl energy conversion are in
Electrical Engineering. Mechanic41 Engineering has
laboratories of heat transfer and thermodynamics,
experimental stress analiSes:matAial proce9sing.
and vibrations and acoustics A ceramics labora-
tory and those for material properties and mineral
processing are available through Mining. Metallurgy.
ind Ceraosies. %clear Engineering has a separate
teaching and research facility Eirt of the work
done by the Applied Physics Laboratory is marine-
°Vented and. when appropriate, a student's thesis
research maybe performed at this laboratory A
fin/aim* semi-eabmersible Instrument platform is
available for field research The platfdra is de-
sinel to minimize wave elcited motions and isin-
ettlmented with wave *tail's and sn'anemometer Deta
collection and protessing are controlled by an on-
board data aquieition system Outstanding collec-
tiO,s of books and periolicals of interest to the
engineer and 'marine scia4cist and a research com-
puter laboratory round out the faciligee:

.calibration is iv
ics.lwave studie
anics. water 1,1°1

I.
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/I(The following cowries are offered in onlunction

with thr above pr,w&ms

ALRO%ALTICS A D AsTPONiAUTICS

)57 , 111 Vagiteering I

alysis in Engineering II

4v') Irdeperdent stud, A- Researcn
malt.e's Thesis

8159 Dot1.r1 Dissertation

4.srare-,

Mantee
rudra Disertal

ctr

1,.E.F.erv,

IC .re r-urves

'e-r f

,ena: --pi,c - at,r a"d Air
.co

, ,tudi

vaster Y,LeN.k

.L ,t 7.1,-, r at

3

Art angtd
Arranged
Arranged

Arran,
Arranged,
Arranged

3

3

Arranged

Arranged,
krrange.A..

11, cri.,m "a'rt' "e. g-11
E,w ,P t.ral "-xT

.irlat.-na "e0-,,is 4, ,trUc:Jral

A*. ^iCd r....-ent'sget":-dc In r..!-
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a^1

4

ce-c f ttnsv.rtari:n S,et,evls

' water'),NI.&1r Re!-,Inc.

CF"A "- 45904,w6vtic* I
CM% ).; 41dr -narirs II

»m .ater1C,ualrty Mankgenent
cE7..A.5-4 .4at,r4Res-..rceleioSeste Maragment

'

1 Et, :I? ri A L rV.I kE RI

.21 klx,ctr-s ,,ustirs

505 Pubabilite and RAndoo Processes
5IA Digital Signal _Pr",-.-essing

514 ' :Iata Analysis

52 Acoustics in Engineering I

52,5 A- 4stirs in EngineeringIN6
595 Adwacced Topics iu C,monicatian

ThpAry

600 Independent Study or Research

800 '
"aster's Thesis
b> -i011 Dissertation

IwFrA.1%,"1

i.

3

3

3

3

3

3

3

4

4

4

3

3

3

' 3

Arranged'

Arranged
Arranged

589 Librations 3

590 Vibrations 3

500 Independent Study or Research Arranged

700 Master's Thesis Arranged

600 Doctoral Dissertation , Arranged

A
mETALLIRG/CAL, AND CERAMIC ENG/NEERInC

CERE 500 Independent Study or Research Arranged

CERE 700 Master's Thesis Arranged

CERE 87.0 Doctoral Dissertation Arranged '

' *METE .23, Corrosion of Engineering Materials 3

METE '0"1 Independent Studv,or Research Arranged

'GTE 1C0 ',!aster's ThesiS,

'12-TE. 800 tDctoral Dissertation Arra ed

426 Exploragon a'd Development of
MinerSI DepOsits 4 4

MI'E 48I410Miteral Industry Economies 4

MINE b00 Independent Research Arranged

N iCLEAR En01%EEP1%0

.8A
'0)
8C0

CCF_40.

%aclear Power Plants
Master's Thesis
Doctoral Dissertation

P.0/nEERP.0

3

Arranged
Arranged

481

425
444
450

40
491

49Z

'Introduction -so Ocean Engineering

,nderwater Acoustics

"CoaStAl Engineering 1
Marine C rroVon and Its Pvvriirion
Nagai A itecture

agal hitecture
naval Chftecture

3

3

3

'3

3

3

3

49A Special Topics in Ocean Engineering 1-5

503 Marine Technology Affair$ 1" 3

Marine Technology AffairA II 3

541 Hydrodynanlcs it Water quality 3

544 CoastalHydraulics 3

580 Strain Measuranent$ 3

,590 Wind, Wave and '4rthnuake Response
of Structures 3

599 Special Topics In Ocean Engineering I-5.

The instructional staff or the courses listed

includes the following,

DEPARTMENT OF AERD\AVTIOAND ASTRONAUTICS

=Bollard, g 3 11 , Ph.D , Profiasor of Aeronautics

and Astronautics
Fwife, Ian P., Ph.D Professor of Aervautics

and Astrana5tica
Vagners, Juris. Ph D., Associate Professor of

Aeronautics and Astronaweic and Applied

DEPARTMENT OF CREMICAL,,ENCINEERIMG

Gardner. Howard S Professor, of ChnoicaX

Engineering and of Pulp.snd Paper Technology
Moulton, R Wells. Ph.D.. Professor of Chemical

Engineering.0,4rAS rner,,qf,n and Surface Treattont 4 '"

Materials . 3 (

"erhaniral %ftratinn$
Instruientatinn

Me.hani,a1 Engineering Anal/sila"
"echanirll Engineering t a.nalvsl

216..17: I

3

3

'I"' DEPARTMENT OF CIVIL M1'4E61'4.04

Brown.'Colin-16Ph.D. Professor of Civil
Engineering

4,

4
4



\\S.

D
Hartz. billy J., Ph D , Professor of Civil Engi-

neering
Hawkins'. Nell 11 . Ph D . Professor of Civil
.Engineering and Chairman

Mar. Briami. , Ph D , Professor of Civil Engi-
neering

lece, Ronald E.: Sc D Frufeasor of Civil
Engineering

Richey, Eugene P , P D , Profesaor+ Civil
Engin ering

Sherif.lrammt A , Pn.D . Professor of 'Civil
Engineering

welch, gene 3 Ph 0 , Frofess/r of Applied
tiology in Civil Engineering

WeAk, Edward, Ph D . Professor ,f Engineering and
Public Affairs .

DEPAA/MBT oF ELECTRICAL ENCINEERIC

Acker, 141111amC.MSEE, Lecturer, Electrical
Engineering

Ehrenberg. John E . Ph V Research Associate
Professor of Electrical Engineering

Lytle, Dean W , Ph D , Professor of Electrical
Engineering

Sigelmann, Rubens A , Ph D Associate Professor
. of Electrical Engineering
Swarm, H wygon. Ph D , Professor of Electrical

Engineering

DEPAR1MENT OF RECHASICAL NCINEER114G

Mee, Bruce H , Ph D . 4ssociate Professor of
Mechanical Engineering

Calkins, Dale D Eng , Research Associate Pro-
fessor otachanical Engineering

Child,. Morris t , Ph D Professor and Chairman.
Mechanical Engineering

Cant, Kurt R ,Ph D professor of Mechanical
Engineering N.

fortemaen, Jane E , Sc D , Associate Professor
of Mechanical Engineering

Merchant, Howard C Ph D Professor of,mechanl-
cal tnglneering

Murphy, Stanley R Ph A , Professor of,Ooet
ography and Mechani,a1 and Ocean Engineer ng

Storeh, Richard L , Ph D', Research Assistant
Professor of Mechanical Engineering

Vesper, Kari H : Ph D , Prefess8r of Management
and 0Sganization and of mechanical Engineering

DEPAITKEYE__CrrelP/C METALLIMICAL AND CERAMIC
ENCINEERNG

PoIonis Douala.; H D Profes4,!or and Chairaim
,f Mini ng, Metallurgicil and Ceramic Engineering

DEFAR Ng OF MLCLEAF ENGImEURISC

tor

Babb, rt L Ph D , Professor and Chairman of
Muc 4r Engineerihg

Woodru , Cenel. Ph D , Professor of %clear
Engineering

Tn obtain further information. address inquiries

Professor Br uce K Adoe, Director'
Ocean Engineering Program, F1-10
)2 Mechanical Engineering Building
University of Washington
Seattle, Washington 98195

DEPARVENT OF OCE.A.NOCRAPHY

The Department of Oceanography has laboratory and
ship facilities located along the Lake Washington
Ship Canal on the main campus. The department oc-
cupies three permanent buildings (tyro of which very
construqed in 1967 and 1964). Research. vessels
ringing in size from 65 feet to 708 feet Ythe R/V
Hob, R/V Onar, R/V Kestrel, and R/V Thomas G. Thomp-
son) are operated by the department for inshore and
deep-sea studies

1

r
Spec!!l facilities include a closed salt-water

s atem, controlled environment Erna, a tidal model
c Puget Sound, wave tanks and rotating nodes.
s ipboard and shore-based Prime 300 computets, a
paleomagnetics laboratory, a sea-ice laboratory, a
3ss chrociatograph x-ray emission and gammaray spec-

trometers, particle counter*, provisions for work
with radioactive isotopes, a chtmostat laboratory,
and 4 scuba support facility Also available are
'an excellent Fisheries-Oceanography Librecy, a well -

equipped developmental laboratOKy, and the Univer-
sity Computer Center Departmental teaching and
research alao use the University's Friday Harbor
Laboratories, a marine biological stationton San
Juan Island, about 80 tiles north of the main campus

The department offers the Bachelor of Arts and
the Bachelor of Sciese degrees. The student in
either curriculum most teet the requirements of the
College of Arts and Sciences,, outlined in the lot-
versity bulletin

Students who have majored in oceanography or
another' science arid appmfr -likely to succeed in
graduate study can be accepted in the program. of
the Department of Oceanography. Admission is based S.
on trade records, letters of recommendation, and
the results of the Graduate Record Examination.
Students who have not majored in oceanography, ---
should acquire a broad background in science and
mathematics equivalent to the requirements for the'
baccalaureate degreea in oceanography Additional
information can be obtained from the Graduate Pro-
gram Office

The student specializes in biological, chemical,
geologLeal geophysical or physical oceanography,
interdisciplinary studies are possible. All re-
quirements of the Graduate School must be Isatiefied.

,The department offera a thesis and AAOM -thesis
. program leading to the Master of Science degree.

ih both, the student and his or her advisor prepare
a program of study to be approved ky the student's
superwisory committee. A departmental comprehensive
written examination is required Language require-
ment is determined by the atudert'a faculty advisor..

The department also.olfers a program leading to
the Doctor of Philosophy degree. The student and -

his supervisory committee prepare a program of study
and research and the student must Oass a general
examination in oceanography and supporting fields
He then completes the research forhia dissertation
and preperea for his final examination.

a

0

The folloving courses are offered in lonjunctl

46
vlth the above programs

1JM:ERGRA61JATE COC4SES

101 Survey of Oceanography 5
102 Man and the Ocean 3
1I0. Lectures ip Oceanography 1

241
A

'26 0
a
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ill Lectures in Oceanography 1

112 Lectures in Oceanographs.

203 Introduction tor9Keinogrtphy It 5

'341 Quantitative Methods in 0,ean,grsphy I
)42 Quantitative methAs in Ocean araphl, II

.01 Cereal Physical ...ceaclograph'y 1 5

402 skeneral Physical Oceansgraph.. 11 5

495 General Geological Onearographf A

406 Geologisal oceanography Laboratory 2

GIS fundamentals of Underwater Acoustic* 3

416 Applications of Lnderwater Aco4stics 2

417 Physical Oceanography I 5

418 Physical Oceanograp/ II 5

419 i-ran Tides and Wayks
-22 Theoretical Chemi,a1 Oceanography 3

423 CheMical Ocearograph, Laborator. t 3

42. Chemical Cceanwraphy Laboratory 2

-33 General Biological rcparograpn, 5

blylogical lice *- graph. P-dt,piarkton

A 4)) Biological ,ceanogrsphy Z: 21ankton.

and 3

4s6 Blollglzal cceanoyraph
rommun.ties

438 Marine micr,bi,loa
-39 marine Mi r bin1,4v
--9 Instruments in Orearvuutph
443 Regional oceanography
444 Design and Analysis Di r«c..an graphic

experiments 3

' Geoltgical Gnea-oaraphy
451 Ceccemiltry >f 'Marine Sedim.11L,1 ' A4A2

.52 Physical sedimentologi
r 3

453 Sedimentary History the onear; Basin 2

' Blogenic Sediment' I 3

455 Biogenic Sediments II 5

456 Acoustic and Seismic TeEhni',.es

157 Marine Sedimentation me 3
458 Chemical Aspects ,f Marine Seliments 3

460 Field Experterce in oceanography 2-)

475 Blogeographs. 3

er graduaia- Reama Lch

1

3

GRADLATE CON.RSES

509, Current Problems in Oceanography
511 Marine H.drdymamica
512 Marine HodrodvramiCa II

Marine ,lvdrodynamics III
Seminar in Physical Oceanography
Waves
Ocean Circulation
Iceattography of Inshore W tern

Seminar in Dynamical nce ography

Oceans and Climate Varia ions
Seminar

S13
Z15
515

516

517

518

519

520

521

523

1-12

559 'Seminar in Geological Oceanography Arranged

551 Marine Sediments

553 Research Technici4es in Marine Ceochenistry 2,

55- Research Techniques In Marine Geology 3

555 Marine Geon4emistr*

556 Adiarced Marine reol,vi Arranged.

561 Seminar in Geological Fluid Mechanics

. 570 S.nulation Analssis,of marine Svstems 3

571 Gravity and Geomagnetic Interpretation

609 . Independent Study or Re5esrch
5$0 Marine Science foe Mankgement

Arran)

573 Terrestrial Magnetism

71:) Master's Thesis Arranged

$90 Doctoral Dissertation Arranged

In addition to the ,nurse aferings Ieading.L
the degrees ment',ned, courses dealing frith the'

ocean and of use to marline scientistsntre offered.
,An thy Departnerts of Botany, Geophysics, AtZ0s-

phttic Scis.ccs, Zo)10,r,, the School of Businel's
Admin.istration. Geography, the College of Forest
Resources, the Department of Economics ard the
CchC01 of Law The Division of Marine Resources
-cordinates the Sea Grant Program. which Wolves
courses related to ma Tire rescurcel, taught in

rstio,s departments and collese.

The instructional staff for the CourSes listed

abnve consists of the following

nPAR7MENT OF 0CEAWARAPers

Askaard, Krut, Ph.D , Research Professor
Ahmed. Saiyed 1 , Ph D., Research Associate

Professor
Anderson, George C , Ph D Profeasdr and Asso*

clate Chaliman for Research
Anderson, Jack W , Ph D Affiliate AlsociSt

Professor
Ape]., John R«, ProfeaSor

Baker. D« James. Jr ,"Ph.D Professor and

Chairman
Baker, Edward I«, Ph D Research AS oclate

(Affiliate)
Manse, Karl, Ph.D., Professor

4 Barnes. Clifford A., Ph.D Profel or Emeritus
4 Burns. Robert E Ph D.. Affiliate Associate
4 Professor

Cannon. Glenn A...Ph D Affiliate Assistant
4 Professor ,

4 Carpenter, Roy, Ph '13 Associate Professor

5 Christensen, I.ikoIaa 1 , Ph.D . A4JuAct Professor

1 Clarke, Allsn, Ph.D , Research Associate

3 Cline, Joel D/..Ph«D , Affiliate Assistant
Professor

Coachman, Lawrence K Ph D . P.rofessor

Creager, Joe S Ph.D Professor
Criminale, William 0.. Jr.. P.D..,Professor
Damkaer, David M Ph D., Affiliate Assistant

Professor
Delaney. John R.. Ph b., Acting Assistant Pro-

fessor,
Dumbury, AIvn C., Ph D Research Associate

Professor
Emersion, Ste,fen R Ph D Research Assistant

Professor
English. T Saunders. Ph.D , Associate Professor
Evart, Terry E Ph D,.. Senior Research Associate

Feely. Richard A Ph D Research Associate

(Affiliate)'
Fleming, Richard H., Ph«D . Professor
Frost. Bruce W D., Associate Professor'
Galt, Jerry A Ph.D . Assistant

Professor

Seminar in Chemical Oceanography Arranged

Advanced Problema in Chemical
. Oceanography

524 Marine Chemical Thermldynamics

525 Marine Chemical Dynamics

526 Marine Organic Geochemistry
539 Marine Primare Productivity
)0 Seminar In Biological ncean'graphy

33 Zooplankton Ecology
Adom '534 Phytoplankton Ecology

535 Advanced Plankton Ecology
536 Benrboti Ecology
537 Environmental Phsaloimy of patine

Microtlgae
538 Identification and Structure of MArine

Senthic Communities

540 seminar In Geometrnnics
1441 tistical Models in "ceanngraphy
54,3 t ice in Physical oceanography

1-4

2

3

Arranged
3 or A

9

2 -4

3

.

2-er

2

1-3

Le4
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r..aimany Jan, Ph Research Associate
Gregg. Michael C Ph U Research Associate

Professor
Halpern. David, Ph A , Affiliate Associate

Professor
Hayes, Staniev P , Ph D pResearch Associate

(Affiliate)
Hedges, Jahh I , Ph A Restarch Assistant

Professor

Henry. Dora P , Ph D Research professor
Hickey, Barbara 4 , Ph D , Research Assistant

Professor
MOIloway, Gregory, Ph D , Research Assistant

Professor
Holmes, Mara L , Ph 0 , Restarc.h Associate

(Affiliate)
Mood, Donald W , Ph D , Senior Research Associate
Johnsen, H Paul, Ph D , Re)earch Assistant

Professor
Raters, Peter A., Ph D , Assistant Professor

1Celley. James C , Ph D , Affillat$ Associate
FrAsstor

Landry, Michael, Pn D , Research Assistant
Professor

likLarsen, Lawrence H P4P . Research Ass ciate
'Prnfessor

Lewin, 7oycaV . D., Rtseareh 'Professor
Lewis, Brian I R , Ph D Asso_iate. Professor
Lister, Clive R g , Ph Professor
Lorenzen, Carl J , Ph D , Researcn Asscciate

Professor
Martin, Seelye, Ph D , Resesrc locate

Professor
cCulloh, There H , Ph 0 Affli4te Professor

,McManus, Dean A , Ph 0 Professor and chairman
for Instruction

Merrill. ksonald . Ph D.. rrofessor -as

Mofjeid. Harold U , Ph 0 , Affiliate Assistant
Professor

114rphy, Stanley R Ph 0 , Professoi
Murrsy, James , Pho,D Assistant Trofessor

Arthur_R-M... th,ta Rommarei-Asmistant
Professor

.0.

Perry, Mary Jane. Ph D., Research Assistant
- Professor

&Attu's., Maurice. Jr Ph D Professor
Richards. Zranc Is . Ph D Professor
Roden, Gunnar I M S Senior Research Ast.ociIte
Sanford, Thomas B , Ph , Res arch Professor

' Schell. William R.. Ph,R Adj nct Associste
Professor '

Schoener. Amy, Rh D , Re h Assistant Professor
Smith. t Dungan, Ph 0., Professor
Sternberg. Richard W.. Ph.D , Professor
Stewart. Richard J , Ph A . Adjunct Associate

Prof e'sso'i

Taft. Bruce A . Ph A Resraroh Associate
Professor

Walsh. John I.. Ph D.. Affiliate Assistant
Professor

Hearn. Richard Ph 0 . Research Associate
Wtlander, Pierre L R , Ph 0 , Professor
Wbetten, John. Ph D . Adjunct Prbfessor
Winter, Donald F Ph.D Professor
Wooster. Warren S Ph 0.. AdAtt Professor

To obtain further informations address inquiries'
to=

fg

Ha. Carolyn Hartness
Curriculum Advisor %
106 Oceanography Tiaching Building, 4-10 \
Department of Oceanography
University of Washington
Seattle. Washington 98195

"csSTITLTE FOR 'ARNE .11:0IES

The reed Lr ew iippro.0-re. in education and re-
search ccncernini marine pAi, 4r;,r, from impor-
tant recent dewelopments a.t the rational and inter-
natiossikwels These develop=ent$ reflect an
iwakenine,t1b44c and private interest in the accel-
ktating reeds arldlogechnological capabilities of an
to use and develop iffie ocean and coastal waters

The Institute fcr Marine Studies is al icademic
and research .init at t'e lriversitr of Vashihgton
establishredymo expard ,po.ertonities for more conpre-
hensive and interrelated st.idv and research of cons
temporary mariner ptoblems The purpose of the In-
stitute is to treatsk and to foster ,inrovative inter-

disciplinary courses of study and new approaches to
marine policy research

Twenty-eight fatuity members representing the ,

fields of oceanography. environmental studies. fish-
eries sciences. atmospheric scierces engineering,
marine law. economics geolraphY, political sciee,ce
and public police are curre^tiv associated with the .
Institute

The Instiytt ifTerf a comprehensive qcademic
program and graduate studies with emphsseb...4m the
following areas Coastal Zone Management, Marine
Policy.And Marine ReS42,tqze Management. StudInts
with a particular interest in other areas of con-
centration (i e.. marine transportation and commerce.
offshore technology systems) may under some cirfume
ssances be able to sake special arrangements to
pursue thla interest as hissEer area of concentration.

The programs are desigr/d to meetthe reeds of
studentS with varied academic backgrounds and dif-
ferent levels of education and experience Indi-
vidual programs will build upon a student's specialty
and at the ii4=.e time broaden his or. her knowledge in

thOte agrfeete of-the 1TC1 7. r'eclinblkkical and en-
yirongental sciences tha deal with the ocean and
its uses

The Institute has dewl a prograM of study
fieding to the Master of Marine f airs (M 4 A.)
degree Arr approved thesis and 69 credits of course.
work includ!ing nine credits of. IMS700 are requir

.The following courses and.senihars are offe;44., -

through the Institute

ilk

283

499

500
503
504

Lndearad Research
Marine Atfairk
The Ocean System

Marine SCiencaermoLui She kses of
the Ocean

505 .Marine ,:.Sts and Resotaces Living
Resources

506 Internstiorlal Law of the Sea
507 aternational ormonizatIonA dod

,Ocean Management v

508. 538' Economic Aspects of Marine
Policy I. I;

509 Principles of Coastal Zone
Management

510 Law of he Coastal Zo4
511 Coastal Zone "knagement' 4PlYlng

Environmental Information
512 OceanEnvilonmani and Living

Resources
517' Marine tors Transportation and'

enemerce
5:5 Apt Law Enforcement

22
.

S.

1-3

5
4

2

3

.3
3

.%

3, 3.

3

3

3

3

2 4

I

if-°'



530 4 Regional Implementation of Exceeded
Economic Zones 3

550 Special Topics in ntarine Studies 1-f

551. 55L Ocean Engineering Systems
Design I. 11 1, 3

562-563 Ocean Policy Seminar 0 3 -3

571-)14-)73 Advanced Coastal Management amOi-ar
fwaotimum o' six credits' farirged

581.5ks Research Seminat4 in Marine

Resource Maw ent 1-3

500.: Irdepers:ent Studyjr
Research Arrfnged

Master's Thesis arranged

The instrudtnal staff not
aboYe coosists,of the following

Adee, Brace H , P*11 Adlu ct Ass :late Freres-
.

sir, IMS, Associate "Professor, meitamical .

Engineerirg. Dire tot. -.ran Frisi-ee/ing

Program
.10Alverse.n.fayton L , ph, yes , Sffillate Pr f. moor,

IS Affiliate Proleltor, College ,f Fisheries ,

Bevan. Donald E , Aidonct Pr gessor IMS,
Professor rakAoting Dean, C qltat of Fi >heftier'

brewer, William A Ph, D Research Professor.
I'sS, Director. eashington Seerg, Research Gen-
tgr Research Professor, Institute for Frei- .

romental 1tudies. Pe_searrh Adjunct Prfessor.

C1/11 Ertgineerilla
Lake, *Wawa . "T m Professot. ImC. Profa-

sor, School ct Law
Crutchfield, Janes A Jr Ph D . Professor.

EMS. Professor, Department 4 F ' -'mac, a-d

Graduate SC'-eini if Public Affairs, Adivh-t
Professor. Institute `oz Environmental CtUiit*

Duxborya Alan. Ph D Research Asseclat Professor.
1MS: Research Ass cis:. Pithfesshr. Oceanography

Pleagle, Robert C . Ph D . Adjunct Professor. ImS
Professor, Department of Atmospheric Sciences

PIRMinTrOtngtae Associate Professor,
IRS. Associate Professor, Department of Geol.

Fleming, Richard H , Ph 0 . Professor of IMS and

Oceanography
Pluharte, David L . Ph D . Research As sociate. I'S

Gibbs. Stephen R . Ph D Research Associate !SS
Hershman, Marc J , D Associate Professor. IMS

and Division of Marine Resources; Adjunct
Associate Protestor. Sthool of Lay

Johnson, Donald R.. 15 S Affiliate Professor.
IMS Affiliate Professor, College of Fisheries

Johnson, Ralph 0 . 44 M Adjunct Professor, 145.
Professor. School of Lay

laczynski, Wiodziaierz 4 . Ph.D.. Research Asso-
ciate Professor. IMS and MORFISH. Associate
Professor, Sea Fisheries Institute
Poland

Lee. Kai M , Ph.D , Adjung Assistant Profess*.
14S. Assistant Professor., Institute for Envl- .

.ronmental Studies and Department of Political

Science
Marasco: Richard, Ph D.. Affiliate Associate

Prafessor INS
Gullob. Thane H . 'Ph D . Affiliate Professor,

IMS. Afkiliate Professor, Department of

Oceanography
MS1Isnos, Dean A , Pb.D Adjunct Prbfesaor, IMS.

Professor, Department of Oceaqography
Miles. rd' rd L., Ph.D.. Professor. IMS and Grad-

wit. S4:.poi of Pnblic Affairs, Adjunct Profes-
sor, Deportment of Political Science

?filler. Marc, Ph D Research Assistant Professir

1/1.1

e courses ;Ste,: I

ON*

marphy, Stanley P , Ph D , Adjunct Professor. IM-S.
Director, ptiision of Marine Resoirces, Prof.,-
sor, Dcparttept of Ockdnography and mecranlcal
and Ocean Engineering

DpkeLm, J. Eldon, B A Affiliate Professor, IMS
Stokes. Robert L , Ph.D., Ass scant Professor, 1

IMS. Adjunct Assistant Professor. Department
of Economics

.esper. Karl H , Ph D , Professor, IMS, manage-

Aket and Engineering, School of Business Admit-
stratioh and mcchanical Engineering

Wert. Edward, Jr Ph D , Adjynct Profcssor, IMS. 41.

P-efessor, Ergireering and graduate Schoz1 of
Poblic Affair, Dire.tor. Program in Social
vanSger.eht of T. ..hno.ligy

.ocst.--, warren P' D Professor, IwS ard
Adjo-rt Professor, Department c

Dcestingraphy

J:

btai- fqrtfer informaten, .21rebs Inguar.es

Creche; trogret A4.isor
Institute 'or warn,. Studies, HA-35
niversitv of eashinato-

Seattle . sashington 9R173

DEPARTflintT 04 Z0OLOCY

The Department of Zoology's offices a-2 labors-
tortes are i^ Kincild Hall fcpered De'comber '9'1, on
("e mai- campac with facilities for advanced .-ctroc-
;ion and restarch'ircl.ding,o^tro.ted environment
seawater asiarium tons, Pie ncder- latt.ltirs of
t- e,Fridav Harbor Laboratories on San -us- isiand
are ai.so aval.abie for slistructIon ard research on,

mar i -e oroanisms
. .

:hlic the department does rot offer a degree in
erit's OlDinAe. students pursuing degree programs

may strongly emphatize this area by selecting a
4arietv of marine biology .courses in fulfilling the ,

degree requirements. 70o Undergraduate degree pro-
grams are offered Bachelor of Arta and Bachelor
of Science Candidates for either must meet the
requirements of the College of Arts and Sciences

'Graduate programs in the e", rtnent of Zoology ,

including coursevdrk and Sreseareti .lead to the Master

of Science and Doctor of Philosophy degrees A rio27

thesis master's program is also offered. The ft
fields of. interest in the depaitment are cellular

and developmental biology, gtneral.and comptrative
PhSti10198Ym ecology and ethology, and vertebrate and

invertebrate ooiogy A graduate student Interested
marinemarine b gy may take several courses in the

department o In one of a complex of departments of
biological sciences at the university. Entering
student, should have completed the following courses.
organic and /or physical chemistry, one year of col-
lege physics, mathematic* through calculus, and a
'Survey of the plantigingdos Reading proficiencvkls
required In at least,one of the following languages
French. German, Japanese or Russtan. All students
are required to gain some teaching experience re-
gardless of source of support With the objective
of Insuring broad background in zoologt, an enter-

ing graduate student participates In diagnostk.
conference with a faculty committee The student's
acIdssic strengths and weaknesses are messed in
stew of the student s interests and course admsfud-

lea 1. prescribed. A general oral examination takeA

9
v A.. 5
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In the third or fourth year includes the defense of
an original reseal...I) proposal and precedes candidacy
for the Ph D legree

The followit4 marine-related (4rses are included
in the Department of Zoology curriculum

INDEPCOLPSES

330 %aturai History o,,4arine Invertebrates
430 Marine Zcntcgy
432 Marine Invertebrate Zoology
433 invertebrate Zoology
.34 Invertebrate Zoology
479 Eavlr:mmeAral Physiology

GRADUATE vARses

/

5

5

5

5

Se Advanced Invertebrate Zoology
534 Topics It Advanced Invertebrate Zoology' 3

536 CJiparative Invertebrate Embrvolcg'i s A
r539. Ad/Lanced Invertebrate Physiology

572 Topics in Ecculogy
3

2-3
53. EcoLogy o' 4arine Communities
575 Principles of E:olog ,s Applied to Fishes 3

The Atfuctlonal staff Car t-e .curses .fisted
above includes the following '

Clones. Ri._herd A Ph D . Professor
Fernald. Robert L . Ph Professor
Illg, Paul L , Ph D Professor
Kohn, Alan J , Ph,D. Ptofessor
Kosloff. Eugene ' Ph 0 . PrOfessor.
4artin, Arthur W Ph D Professor
Paine. Robert T Ph D , Professor
Strathmann% Ri,hard. Ph D Assistant Professor
hiteley..Arthur H . Ph D . Professor
Willow, A,0 Dennis, Ph D .trofeasor and DiAc-

tor.Frida, Harbor Laboratories
Zaret. 11-00441 , Ph i ResearchAssistant

Professor 1°."

to
To obtain further information, address

Dr Donald Sr Farrier. Chairman
Department of Zoology
ICA Kincaid Hall, 41-i5
vfliyersity of Washi-gton
Seattle. Washington 9'1195

A.

4 .NIVFRSITT OF WEST FLORIDA
Pensacola. FInrlda 32504

i
0

es

f

'This upper - division state university which opened
In 1967 offers marine science-oriented course on its
1000 acre main campus Io(sted at the north eta of
istambfia Bay. The main feeds f ?c marine sclePte

afraire'is tine Department of Biology. housed in'a

I
tr

4

20,

new te$ching and h This facility
has snaps. equipment and wet rooms capable of man-
aging more than 2.500 gallons of running sea water
in closed sysrems Through the cooperation of the
Environmental Protection Agency, the University
maintains a laboratory field statiom.on Sabine
Island in Santa Rosa Sound The Lnlyeralti has
four 14 -foot 'whaler' type craft and the Argonaut.'
a 23-foot vessel equipped with fathometer, davit
and winch Through the Florida Institute of Ocean-
ographi, our students and faculty have opportunities
for oceanographic studies in the Gulf of Mexico and
Caribbean Sea.

The marine biology program is fuither supported
by individual student research spate and a variety
of its of marine science equipment such as nets,
seines. trawls. grabs and dredges, portable salin
°meters. oxylgen meters. pH meters, current meters,

tranamissometer and gravity corer. sediment-sieves.
scuba equipment and compressor The Jkboratory
facility has a complete suite of equipment for them-
icaloseanography

S

The following degrees in :arise scientea are
offered byLthe Lniversity

1 'I S in Biology (Estuarine Biology). Th4 De-
partment of Biology offers graduate programs leading
to the M.S and V.S in Teaching degrees :hilt the
f 5 q.pfogram it oriented to the studv.of estuarine
sjstems, many other areas of biology are represented
by the faculty and individually oriented investiga-
tions are encouraged. Appllqants to either graduate
prop must hold a bachelor's degree in some field
of biological science fray an accredited institution
Applicants holding the bachelor's degree in 0 field
other than bdoloOy will be considered 'for admission
to either program by special request The student
suet have a 3.0 average for the last 90 hours or a
combined score of 1100 on the Graduate Record Exam-

In or er to be advanced to can y for the '1
or 4.S in Teaching degrees in biology, the student
must mee,t.certrat requirements including obtaining
a score of 70t or better on the advanced Graduate
Record Examination (biology).

:t);M:aster of Science All candidate4 for the M.S.
degree with thesis are required to compfete a minimum

45 quarter hours of approved cr it Of these.
not less than 30 may be senior/Irma to courses and
not less than six nor more than ten uarter hours
MA.' be directed study or thesis Wty percrent of
the, total hours must be graduate- level,

The matter 01 course celection, is up to the stu-
dent and his graduate advisory committee If, upon
review of the applitapt's undergraduate record, a

deficiency is noted by the student's graduate ad-
vinry commAttee. this deficiency must be remedied
with a grade of.'r,or better and without credit.

In addition to cOvrsework, the student's program
may require demonstration of a reading kndvledge of
scientific French. German or Russian A written
thella and oral defeese must be completed in a man-
ner satisNctoryto the student's graduate advisory
tommittee

Forty-eight S. degrees have been awarded since
1949

4
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3 B S In BiolrAgy (Marine Sciences) Ttie pro-

spective biOlogist or narine s-zientivt OibuidAre a
w ell-balanced general education in the humanifiTs

and social 5,-_iences tonseqlentiv the candidates
fur admissi,n7 to"the bachelor's degree program in
biology at this university would be well prepare if
they hie -ompleted the f 'flowing courses humani-

ties (tntl,..ding English composition), '0,141 sci-

e rces ,Athematt,,. ttnrough tri:gorometry). ch.rmIstry

(through organic?. laboratnrv) and

blologr
-

Generak program reluirerents A student griduat-

lng from st,..1 wit' the Department of 51-40?), will

receive a S S in b'ology when h. nr ate has

met th,e rollwi-g depdrtrental requirements an

14 greater thl." :4. all biologrsub ects

' en, omoletion" -f the assigned bi,11g core
c,urses wit", n, ;rile le y4 (la,- a G and c,mpft-

tion of at least tw, 1-o.der4c tees ,f general or-
ganic chemlstr and a c. arse f- statistics

student must select

an additi,ftaI "rs ,c semfrar a^d Irseworg

involi-g 3 :slat .-^ At least five ".c.Irs

F- h7tan, s- h, i-,I.d.d

The f 11-wf-,g rs... are ffervd in conlurcticn

with the a9-ve ge.f.f.s

UNDERCRAD',ATf. CneASEs

BCY 1033
BCH 3034

"ICS 34)20

r"CE 3f)07

PCB 303
PCB 306,3

PCB 3253
PCB 3473
,td4q,;r 4643

MC! 4654
PCB 4031

PCB 434)
pce. 4723

ZOO .254
ZOO 4255
Zek 4r4
ZOO 4513

Bl=th.mistry
tihch.esistr II

Micr,bi log'
Intr 4.",tirn t ceanr.grarhy

cenetics-
:e.,e1,,potntal Billogv

Prinzipl* 0( '

Aquatic Sntany
Applied Microbioiog '
General ccologi
Field rd Habitat FcolOgv
Comparative Animal Phylinirr,gv

Marine Invertebrate 2,ology I
Marine Invertebrate Z,,51332.. II

Marino Vertbrate Zoology
Behavior

SEN10R/GRADtATE ci,.RSES

APB 5620
BCH 5205

SCH,5505
MT 5405
SS(

BSC

SSC

PCS
PCB

PCB
PCB
PCB

lar

5265

5905

5930
5'176

305
5474

5515

5325

5R10,

fcientific Illuitrattnn
Internedtarr metahnlism
Ensym,I,gv
Blnlog' klgae
31ningi,a1 pceanngraphy
Directed stdy
Senisr/Graduate Seninars
Eleetrnn MIcr,,,epre
!Linolost1

Plankton Binlogv
Adraneedfienetic.
Xndocrincli,,,gv of marine Organisms

Zongeogrsthi

4

(4A.DUATE CO'CRSS
WPM.

APB 6706 Aq.factItur,

SCH 6646 (hemintrol)f Marine Caturii

SSC 6905 Directed %tad
BSC 6/10 t.rsduate seminar.

(4

5

5

5

5

5

5'

5

5

3

5 .

5

5

5

3

4CB 6636.
PCB 6.07

PCB 4526
PCB 6606
PCB 6727
ZOO A;60,

7-04) 67/6

ZOO 6.56
ZOO 64S7

The. instructional staff for the courses listed

aBove consists of the following

Aquatic Microbiology
EcologiLal Adaptations
Molecular Genetics
Microbial Genetics
Comparative Animal Phriiiollagy

Bfologs of
Biology of Mo lusCa
Biologs of Fishei 5 .

Reproductive Biology of Fishes' 5

5

5

5

5

5-`

5

5

Savlfs, 3 R , Ph D . Associate Professor

Bortone, S A . Ph 0, Associate Professor
Sourcuin. A . Ph' D , Faculty Associate

P A , Ph D Faculty Associate

Chset, A B Ph D . Associate Vice President
Cfsang, C W 3 , Ph D , Profes r

Collard, 5 5 , PhD Associat rofessor

Couch, S A . Ph D . Vculte Ass late

C:Jsens. '1 1 Ph D , Assistant Professor

D'Asaro. C N , Ph D Professor

Dube, 7 L , Ph D . Faculty Associate
P t , P- D ,,Assistant Professor

M A , Ph.D., Associate Pfof.ssor
S c , Ph. D , Assistant Professor

Moshiri. GA, hD, Associate Professor"
Rao, 1. Ph D Professor

Riehm. 3 P , Ph 0 . Professor .

1.atsh G Ph D , 1acu2tv Associate

Winter, P A", Ph D , Associate Profess

N

. e obtain further InformasiOn. address ingulrfett

lo

Chiairman

Paculliv of giologv
College of Arts a'd Sciences
Tee tniversity of West Florida

Pensicola. Florida 32504

a

.

3 UNIVERSITY' OF WISCOSS1N-1AD1S0S

5 Maillson. tasconsin 53706

3 la : /

5

5 1 Marine-related research at the tniveraity of

1-3 rWisconsin has a history a met as long as mat of

1-5 the OsIversity itaelS N arly a century ago. E A.

4 Sirge and Chanty Jvci2v be an a series of classic

5 elimndlogical studies resulting In fundaments/ con-

5 tributions to plankton Siology and the physics and

5 chemistry of lakes The multi-disciplinary nature
5 of.ther...reat Lakes and ogenographic research and

5 education pregram at,thIllfisiVersrty of Wisconsin-
Madison Is demonstrated by the participation of
facults and departmental rasources throughout the

' sapus

Products
Orlable

1-5

, ,

, .

The Marine Studies Centar Is the base of oper1114:4
tions for the Oolanography and Lanology Program
Marine research it Wisconsin wee given as additlosl
boost in,1968 when the University of Wisconsin became
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one 0 the first of six universities to be designated
as s Se franc institution followed by designation
as afSea rant College in 1972, Supported by the
federal Na Neanic and Atmospheric Administra-
tion and the State of Wisconsin. the Sea Grant Col-
lege program,e gmpasses three areas of activity --
education, i*sea ch and advisory services -- all
-focused on (he utilization. conservation. and wise
management of our marine and Great Lake's resources
Tice Sea Grant Pr,)gram is organized into nine sub-
programs -- Living Regburess, Aquaculture. Microcon-
taminants and Water Qualite. Gteeo Bev. Policy Stud-
ies. Geological and Mineral Resources, Diving OhYsi-

lmi oiogy, Ocean Engineering, and New Applications,
Advisory Services and Education are separate but are
inherentlygincluded in the research subprograms

Research Facilities

Field studies are earticuiarly important to marine
and aquatic h and the cniversity of .41,scons n
owns and operates several research vessels. The

foot Roll Aquarius is operated br tne Sea Grant Ins
tote and is based at sturgeon Bay on Lake 41chigan
The 54-foot %eeskav s ,perated on Lase Micnigan by
the Center for ..reaulates Studies at the Lniversitr
of Wisconsin-Milwaufee Both these /easels a.e spe-
cifically outfitted for oceanographic survey work
such as bottom coring, hydrographic,,casts. BT sur-
veys. dredging and trawling, and chemical. physical,
biological and meteorological observation The 36-
foot R/V Salmo. operatilk by the ueophysical and Polar

Research Center (CW-Madison), is outfitted for bottom
sampling. seismic reflection and refraction profiling,
magnetometry, and resistivity measurements in the
Great Lases. Lniversity of 6inconsen-Madison scien-
tists also use research vessels operated by the (ni-
versity of Michigan': the Environmentai Protection
Agency. vessels of the LniyersityiSational Ocean-
ographic Laboratory (1:%0LS) fleet, aAl Army. %avy
and Coast (4uard ships.. Tie 30-foot LimnOs is basecil
on Lake 4eadota at Madison A Motorola fliniranger
111navigation sistrm is available Specially out-
fitted pontoon boats and numerous smalier boats with
outboards,are svallable for lake study

A number of coordinated ship-aircraft operations
have been performed with thf aid of research air-
craft from the L Nary. the Research Aviation
istliltyof the tiatiemai Center for Atmospheric Re-
search. the wisconsin Department of Naturai Resources
and the Endironmentai 4onitoring and Data Acquisition
Group of the Institute for Environmental Studies '

Faculty and students have also Maisel,' used
vessels such as the,R/T. 'Eastward (Duke Lniver-sityi

in the oceani.

The Aquaculture Retea?ch and Demonstration Facility
is veld -quipped for /studying cool -caster species.
present research projects include fish nutrition.
genetic selection for species improvement, reproduc-
tive physiology and engineering and ecomcmicoaapects
of perch production for food markers

//vim

aquaculture

ibe Emiversity Coe cater ...enter hoes a Lnivac

1140 Wier computers readily ftaliable.across cam-
pus include the Geophysieai and Pc+ar Research Csn-'
ter's Barris 6W.,3, which is idaiiabiNzyrine
and lianolgikal data analysis

The Gmhysicai and Polar R h center includes
scanning electron microscope, an electron probe, an

extensive sediment pore fluid chemical analysis cen-
ter, and a pool and associated fa,ility for testing

A

ale

sonic devices. Ther re also portable instrument
shelters for large ship programs -on the Great Lakes
and in the oceans. Additional computer and ship
avallabillti 1$ listed above

The Great Lakes Research Faciltty operated by the
Milwaukee campus is available to graduate students
on the 4adison campus. It also offelc7rOlde range
of laboratory and field access facilities.

The Hydraulics Laboratory located on the engineer-
ing campus. has facilities for instruction and re-
search including apparatus to measure liquid turbu-
lence and conduct studies on Coriolis effects in
scale models of lakes

The Gniversity's main library reference facility,
the wemorial Library, catalogues over two million
volumes The Kurt F. Weridt Engineering and Physical
Sciences Library provides access to two computer
termirlis whicn 91low direct e try into data bases
at Lockheed in Palo Alt.,. Cal fornla and the Argonne
'.atlonal Librar,i in Oak Ridg Tennessee. Both the
Marine Studies Center and t Institute for Environ-
mental Studies noose readin and browsing cosilections,
and tnete are departmental ibraries in biology.
earth science, life sciences, limnology and physical
sciences

The Laboratory of Limnology has facilities for
the study of behavior and physiology of fishes,
zooplanktoet,physicai Ilmnologv and fishery biology
as well as for paleo- and latitudinal-limnology,
nydro-botanv, microbiology and Wirer chemistry The
Limnology Laboratory also maintains a year-round
laboratc26 facility at Trout Lake This facility
is's we, quipped biological field station In the
lace district in northern Wisconsin A wide variety
of lake types la available for study near the lab-
oratory.

The'4eteorologv and Space Sciences Building
houses physical oceanography laboratories as well
as the offices of the Marine Studies Center.

The Water Chemistry Laboratory Is situated on the
shore of Lake Mendota in the Hydraulics Laboratory
Building Training and research in the Water Chem-
latry Program emphasize the chemical, processea con-
trolling the concentrations. chemical forms. and
transforsations of trace eittments. nutrient element*,
and organic compounds in natural waters and in water
end waste-water treatment

As utilization of marine resources etpands. the
social, political and legal implications of the use
of the seas loom ever larger. The Marine Studies
Center, mainly through the Sea frank College Pro-
gram, participates actively with political scier.
elate. economists and lawyers who are jointly in-
vestigating these pressing problems of the sea.

lhe Oceanography and Lknnoiogv Graduate Program
has been in existence at the Lniverslty of Wisconsin-
Maclisom since 1952 The interdepartmental program
leadtni to the 4:S or Fh D degree lo Oceanography
and Linnology ,r a Minor in this field l( available,
'and provides graduate training in the marine sciences

. with a strong interdisciplinary flavor, Our program
is based on the premise that oceanography arid, /1=401-

ogv consideredtogether Is an integrative flild re-
_quiring a broad base in the fundamental distipilnes

specialization in she application oL vie par-
titular diecipl!ine to the hydrosphere /

N'
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Entering students are expected to hod a degree
in science, engineerin or mathematie%aitid to have
had mathematics throw integral calculus and one
leer each of college level biology, chemistry ande'
physics. Study plans are individually tailored for
sch degree candOate. Students reside in the de..

p rtment in which they are specializing A student
1 biological oceanography and 11mnology, for exam-
ale. would reside in the departments of Bacteriology,
Botany or Zoology. StUdents are expected to spe-
cialize and take courses in a.particular aapeot of
oceanography and ilmnology i e.. biological, chem-
ical, geological/geophysical or physical,

The forOwing degrees ate offered

Degree in

a) Five courier (two or more credits per
$ourse) muet be selected from the following dia.
ciplines

Biological Oceanography
Chemical Cceamography
Physical Oceanography and Engineering
Geological/Geophysical Oceanography

with at least three courses. in one disf.ipline
and one course in each of two other disciplines
AdditiOnal credits will be advised by the major

/ professor

b) The Oceanography and ilmrologt Seminar must
be taken at least once each year for credit.

c) A master's report or thesis.

d) An oral examination including defense of
master's report or thesis by a three- person ad-
visory committee inCluding at least two profesaora
from the Oceanography and Limnalcts, Committee,
one from the bialogical sciences division and one
from the physical sciences- division

e) Field exPerienoe to be approved by the three -
person eddisory c ittee, .

ag,f) Two semesters of .ilice on fano*.

A

2. Ph D Degree in Oce re h and Limnoio v

The following minimum requirements for the Ph D
degree apply to all candidates

ai Residence Each.candidatemust spend at
least one tontilluoolscadesid year in the major
field beyond the caster's degree level as a full-
vine graduate student, carrying a full load of

'graduate comrsewoek research and must devote
one's self entirely to the graduate program

b) Minor A candidate Is required to offer a
minor field consisting of 10-12 credits repre-
senting a coherent body of work.

c) Thesis The thesis must be the caregIate's
own work. It may be the result 'of research enter-
prie7s in which others have collaborated. but in
auchIsses the candidate is required to present a
substantial portion which repregents the candi-
date's own contributian.

.

d) Final Oral Examination. The Dean,of the
Graduate School appoints for each candidate an
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examining commitIve of five or more members of
the graduate faculty, with the major professor
as chairman The oral examination covers the
thesis and the general field of the major and
ninor studies

e) Core Corriculdm Ail Ph D, candidates are
of required to complete the core curriculum require-

ments consisting of the fallowing courses or their
equivalent

Geology 550 Geological, Oceanography
.Weteorology 460 - Physical Ocean -

ographv

Civil and Environmental Engineering
51w - Coastal Engineering

Civil and Environhental Engineering
502 - Marine Ohemiatry

Zoology 511 - Hydrobiology
%avigation. Ships and Charts

*e.

3 credits

3 credits

.3 credits

2 credits

3 credits
1 -redit

f) All students must take the Oceanography and
linnology Seminar at least one semester per year
until graduation. Ph 0, candidates are also re-
quired to take one additional seminr each year
until their prdlimlnary examinations

g) The Ph.D. car'clidate must show cohnetercst.n
one foreign language which shall be determined by
two years of college level coursevork or be exam-
ination. The language must be approved by the
student'S COMMittee

3 Ph ts Minor in Oicanography and Lisnolog

Students warkiag for a Ph A. degree with a major A

in another department nay elect to minor in Ocean-
ography and Limnology. The minor program foY each
student is tailored. individually and requires ap-
proval of the entire committee

In addition, a S. and Ph D degrees can be obtained
In tae traditional departments with strong aquatic
programs, 1 C., tacterioloay. Botany.

vinonmental Engineering, Geology and Geophysins.
Meteorology and Zoology. For informationaarite par-
ticular department or the 061. Graduate Program

4 Fee 1 Occa Er, ineerfasg.

Ocean engineering activities nd,their integrating
line with the pceanographran4 iimnology Pr6gram are
coordinated bf the Ocean Engineering C ittec which
consists-of members from all enginee ng departments.
An Ocean Engineering Master's Degr Program enables a.

engineers to enter the field of oceanography and
thereby apply their technical skills to this impor-
tant area. For information write

Professor T. Green
Ocean Engineering Committee
College of ErAineerlIng

tnivelaity of alsconain-Madison
Hadiaon, Wiscoitsin 53706 '

5 Master's Degree in Vater Resource* ManagMent.

Thia program is designed to prepare graduate .

'students for employment in water resources slnage-
Sent and planning activities Through this program
a student gains breadth within relevant management
and planning areas while simultaneously dev*loping
depth within one of several area specialities. For
information write'

(Please see next page)
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Water Resource, Managemept PrOgram
University of Wisconsin-Madison

'GEOLOGY AND GEOPHYSICS

Room 72 Science HaIl 554'
550 N PaA Street ;51

Madison. Visconsin 53706 551
(608) 262-07151 590

640
Degrees granted Master of Science two, Ph D _732

three. 740
750

790

The following courses are offered in conjunction 911'

with the above programs 977

AGRICAILRAL ECONOMICS

534 Water Resouices'Ecoromics
744 Advanced Natural Reburce
745 Advanced Natural Stesource Economics Il

BACTERIOLOGY

321 Laborator/ in Environmental Microbiology
323 EnvlronientAl Microbiology
911 Oceanography and Linnology Seminar

BOTANY

;60 Introduction to Ecology
300 Algae
460 General Ecology
911 Oceanography and Limnology Seminar

cIVit AND ENVIROVMAkENGINEER/NO

315 Hydrology
411 Open ehannel Hydraulics
Al5 Water Resotirces 2ngEneering
502 Marine Chemistry
511 Ocean Dynamics

511---Ait=Sea-Inutraietion-__-

3

3

3

LAW

812

82i

'

845

846
1 '918

2-3

4

3

3

3

2

2
_-4

514 Coastal. Engih'ering 3

516 Ocean Environment 1.4

518 Ocean Engineering Seminal
552 Remote '§ensing of the Environment
,6I1 Hydrodynamics
618 Special Topics 1004draulics and Fluid

Mechanics
711 Problems of Viscous Flaw
712 Problemsof Turbulent Flow
410 Problems in Oceanography
811 Theory f Water Waves

.

17

915 Salina in.Water Resources Planning I 2-3

a

3

3

1-3
2-3 "

.2 -3
3

3

pactiottcr
4110

5)2 Aquatic insects

FOOD SCIENCE

324 Resulatorrand Quality Standards
322 .., Sanitation '

330 Food Processing II Tissue SYlitrs
332 Food Procesing III Fluid "and Seal

Solid Systems
1\333 Food Processing Lab
699 Special 'reties:*
990 R

4

1

1

2

Arranged
Arranged

<i

919

937

988

Geological Oceanography
Recto, Marine Sedir.ents 3

Maxine CeophYsics ?
Ceophysics; The Earth and its E.$loration 3

5

Physical Aspects of Sedimentation'
Geochemistry of Sediments
Micropaleontology
Problems in Ocearograph'.
Intrcductton to Wave Propustion
Oceanography and Limnologv Seminar
Se ter in Sedimentology and Geological

ceanogrsphy
ti

Admiralty' Law
International Law
Local Government Law
Water Rights Law

EnvIronmeatal Litigation'
Selected Problems In international

Seminar
International Organizations Seminar
Law. Techrology 44d Societ, Seminar
Seleved Problems in Environmental

Law Seminar

Ldw

MECHANICAL ENGINtERINC7

348 'Mechanical Systems Analysis
. 491 Mechanical Engineering Zrojects I

and Ii
748 .optimum Design of ?ethnical Elements

and Systems

0
METEOROLOGY

403 Micrometcorology
- 1.60 Physical_ .0c eanography_a_

454
Physical Oceanography II
Genets' Meteorology I

502 General Meteorology II
551 Geophysical Fluid Dynamics
662 Air-Sea Interaction I
40 Dynamical Oceanography II
_750 Ptoblems in Oceanography
861 Problems of Vista's Flow
862 Problems of Turbulent Flew
911 Ocearography and LimnologY Seminar

POLITICAL SCIENCE

1
3

3

2

3

2-3
9

2-3

2-3

,2-3

2 -3

s

449 Government and Natural Rescurtrs
504 Science and Government
8A5 The Supreme ronrt and the Constitution

in American politico
965 Seminar Rive; tatinPlanning
986 ,Seminar Water Resouetes Planning

tRBAN AND REflONAL PLANNING

449 Government and Natural Rescurces
821 Resources Policy Issues Regfonal

and Nation/it
8224 Resources Policy Issues. Ri.glonal

1m4 National .=

'832-5 grggc.dAI qpatial Planning

.0

I
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3

3 ea.

3

3

5

5
3

2

2

3

2-3

2.1
a

3

3

3

2-3

2-3

3

2-3

2-3

2-3

r6
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B43-2"Land Use Policy and Planning
865 Water Resources Institutions and Policies
965 Seminar In River Basin Plfnning
966 Seminar Id Waster Resourct.o Planning

WAtER CHLM/STR1

500

501

502

516.

609

700

701

703

aio

Water Chemistry
Water Analysis - Intermedia$e
Marine Chemistry I

Ocean Environment
Special Tupics'ini..atr Chemistry

cAdvance4 U4ter Chemistry
Advanced Techniques of Water Analysis
Org4nis.Water Chemistry
Problem/ in Oceanograpnc

3

3

2-3
2-3

3

3

. r 1-4

Arranged
3

3

2

3

ZOOLOGY

260 Introduction to Ecology
300 General Invertebrate Zoology
460 General Ecology

510 Ecology of Fishes
5L.I Ecology of Fishes Lab
515 Limnologv - Cohservation of aquatic

Resources
516 Limnology - ConservaLon of Aquatic'

Resources Lab
518 Hydrobiology
519 .4(drobiology Lab
532 Aquatic Insect's

615 Biolcgi of Aquatic Populatio;s
750 Problems in Oceallograihy
911 Oceanography and Limnolcgy Seminar

The instructional staff for the courses
above consists of the following

.3

r
4

2

2

DEPARTMENT OF AGRICULTURAL ECONOMICS

Bishop, Richard C.. Ph D., Assistant Professor
'Bromley, Daniel W., Ph D , Professor

DEPARTMENT OF BACTERIOLOGY

Br6ok, Thom4s b., P D , professor

Hairis, Robin F , Ph D , Associate Professor

Z kus. 5.0../ yh D Associate Professor

d I

DE11ARTMENT OF BOTANY
Adams, Michael S., Ph.D . "sociate Professor
Allen, "timothy Fran, Ph D , Associate Professor

Cottam, Grant, Ph.D Professor

Graham, Linda k., Ph.D., Assistant Professor

DEPARTMENT OF CIVIL AND ENV/ROMMENTAL ENGINEERING

Green. Theodor$ III. Ph.D., Professor
Hoopes, John A., Ph D., Professor
Lenz, Arno t..1 , Ph D , Professor
Lettau, Hartz H , Ph D , Increase A. Laphan

2 Professor
Yonkmeyer, Peter L., Ph D,, Proftssor

2 Lillemonte, James R., Ph D., Professor
2

2

4 DEPARTMENT OF ENTOmOLOGY
3

3

listed

OCEANOGRAPHY AND LIMNOLOr,Y GRADUATE COMMITTEE

Andrea. Anders 4 , Ph 0 Associate Professbr
of Later Chemistry

Armstrong. David E , Ph D.,. Profe?sor of Geology

Bowser, Carl. J , Ph.D ; Professor of Goblogv
,- Brock, Thomas D , Ph'D , Professor of Bacteriology

Calbert, Harold E FTC D Professor of Food '

Science
Cia, Clarence, Ph D , Professor of Geology
Graham Linda K , Ph D Assistant Professor of

Botany
Green, Theodore III, Ph D , Professor of Civil

and Environmental Engineering
Hasler, Arthur D , Ph D Emeritus Professor 010

Zoology
Hoopes, John A , Ph. D , Professor of Civil and

Environmental Engineering
James F , Ph D , Associate Professor

of Zoologor

Mag on, Jo I , Ph D , Professor.of ZooloPy
' Me er, rt P , Ph D Professor Of Geophysics
Iprikme er. Per Ph,D.,.Vrofcssor of kivil

and nrironaental ekgileering
Ragotztle. Pobert A., Ph.D.., Professor of

meteorology
10* S , ih D ,f r,flicAy

Boush, G. Mallory, Ph D , Professor
imilsenhoff William L Ph 6., Professor

DEPARTMENT bF FOOD SCIENCE

Amundson, C.H Ph D., Professor
a/bert, H E , Ph.D , Professor

Marth, E H., Ph.D.,PProlessor
Stulher, David, Ph,6 , Professor
Von Elbe, J , Ph.D., Professor

4

DEPARTMENT OF GEOLOGY AND GEOPHYSICS

Bowser, Carl J Ph.D., Professor
Clay, Clarence S. Ph.D Professor

Meyer, Robert P Ph D Professor
Steinhart, John S., rh,» , Professor

s

nicker, Richard B., LL B , Profgssor
Bunn. George, LL.B , Professor'

MacDonald, James B., LL Professor
) Zile, ZigurdS L., LL.B.! Professor

'

DEPARTMENT OF 41.CHANICAL ENGINEERING

Harker, Ralph J., M S Professor
koegel, Richard'G., Ph D Associate Professor

. Livermore; Obnald F , P h D , Professor,

DEPARTMFNT OF METEOROLOGY

Bryson, Pad 4., Ph D , P10foisor
Green, Theodore III, Ph 0 , Professor
astenratk, Steohsn L . D Sc . Professor

(
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Lettau, Heinz H., Ph.D.. increase A Lapham

Professor
Ragotzkie. Robert A Ph D . Professor
Stearns, Charles R . Ph D . Associate Professor
Young, John, Ph.D., Profes4or

DEPARTMENT ¢OLITICAL sCIEKCE

Emerson, Donald K. Ph D., Ass.lciate Professor

(Courses are also taught by John Steinhart,
Department of Geology and Harold Jordshl, Jr ,

Department of Urban and Regional Plan'Nng)

DEPARTMENT OF LRRAN AND REGIONAL PLANNING
11.

Zato, Peter Pb.D , Professor
Born, Stephen M , Ph D Associate Profts,sor
Clarenbach, Fred A Ph D , IStofessor(Emeritus)

Jordahl. Harold C.. lr , M S , Professor
Rune, Carlisle P Ph.D . Processor

DEPARTMENT OF WATER CHEh'IsTRY

Anderson. Marc A Ph D , Assistant professor
Andren, Anders PhD , Associate Professor
ArsGrong. David E... Ph D . Professor
Deifino, Joseph J Ph D . Associate Professor

DEPARTMENT OF ZOOLOGY

Dodson, Stanley 1., Ph D., Associate Professor
Fraser, Lemuel A Ph D , Professor
Hasler, Arthuf Davis, Ph D Professor 'Emeritus

Kitchell, James,F., Ph D Associate Professor
Magnuson. John J Ph Professor

4111161,

To Obtain further iniormation, address inquiries
to.

Professor John S Ilienuson, Chfirman
Oceanography' and Limno.logyCraduate Program

c/o Mrs Charlotte...Stein

Students Admissions Examinee.
1275 West Dayton Street
Vniversity,of Wisconsin-Madison
Madison, Wisconsin 53706

(6083 263-3264 '

1/
e UNIVERSITY OF WISCONSIN-MILWAUdE

Milwaukee, Wisconsin 53201

Located at major Lake Michigan port, 1JM hog
developed substantial capabilities for instruction
and.r eeeee ch on the Crest Lakes. In addition to the
basic rin-related curriculum noted below, the
emphasis her" is op the hydrodynamics. bidlogy, geol-
ogy, and soeio-technological mapsgement of the Great,

Lakes env,irun;ent. now generally regarded as' part of
the nation's coastal son.

An inter - departmental Center for Great Lakes'
Studies s(CGLS) serves as a ampu-wide pordinatirli
focus for m'arine and related re.carch, particularly

at the graduate le-el The Centtr's facilities in-
elude a 65 -feat research vessel, the R/T. Nee km.',,

smaller vessels, machine and instrument stops, fish-
rearing labor.cories, and a wide rang. of'sspeclalizA
equipment for laboratory and field research in gto-
physicar fluid dynamics, marinc mology and geo-
physi.ts, geo_hemistrv, hydrobiblogy, ervlronmkntal.

and marine transportation econo=ics .

COLS does rot itself offer uzecfac Or

narire-related urdergraduate courses. these are
taught b, indi-idual faculty' members in their re-

anspectiv. departments sod colleges, as c.alined be-
Plow. The CCI.s instructional role ber'ins at the

';raduaie level with seminars, training cruises, and
abov.' all. education through orgoing research The

establishment of CM in its present form in 196e
coincided 61th the d.cision to expaed 1.3:4 into the

second majordoctorai uni,.ersit in.uhtt later be%
came the statew..d._ cniversity of wisLonsin System

The GUS vessel bask and research active.its art.
located at thcU'W Crest Lakis,Research Facility, a
nine -acre site at 603 East Greenfield .(venue, Mil-
waui,ee.,with 1.300 feet of deep -water dcck on. the

harbor waterfront The modern 125,00'3 square foot
building was p'Srchased from the Allen Bradley Com-
pany in 1973. Ai, the present stage of remodelling
(1979) with Natioral Science Foundation and State
support. one turd of the space has been transformed
into 17 specialized laboratories (Including "irtcro-'
oiologi4A s6lperitological, ide-research, and
fishery research complexes. and laboratories for
aquatic chemistry. limmologv, and marin engineer-4,
ing) and also general services to support vessel
operations, instrument eevelopment. and data analysts

..

The Facility not only houses MS. it also,serves
'as a base of operations fode some programs of the 1.7.1

Sea Grant College, the "aline Studies Center, in
Madison, and other LW System. Great Lakes related
activitlet and provides a regional logistic base
Purr the State amd Federal agencies. as.well as for
other universities and individual investigators ac-
tive in Great Lakes and aquatic research. In 1978

the Medical Colleie of Wisconsin and UW4 were jointly
awarded a grant to establish one of the National
marine and FreIngater Bfomedi,cal Research Centers at
the Facility

Specifically designated degrees in marine sciences
ere not offered, but the following programs provSele
the opportunity for graduate students to specialize
in Great Lakes- ot narine-related fields The num-
bers in parentheses indicate the number of marines
related and Great Lakes-related degrees awarded in
those fields during the presept,academic year,

1. M S .Programs 4 Atmospheric Sciences (I),
Botany (1). Engineering (14, Geography (I). Geologi-
cal Sciences including Atmospheric Sciences (5), and
Zoology (4)
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In addition, two Ph D progYams have recently
been established

2 Ph.D in Biological Sciences (two Great Lakes-
related degrees awa?ded in 1978-1979)

3 Ph 0' in Ceoaciences (starting this year)'.
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Details of degree requirements can be cbtalnad by,
writing to the.Gradu4Lk. Sqlcol at thevaddress given
below

A cunplete list cf all basic and specialized
coursos offered in connection with the above programs-
would be too lenstNy Only specifically marine-re-
lated cuuises are included For descriptions and
timetables. those inter*sted are invited to apply for
the yrdergradyato or kr.quate balletins

UNDERGRADLATE Cc.RSES

ArmoSPNERI; SCIENCES

190-100 Survey of%Meteorology
190-$50/1 Dynamic meteorology I/II
190-511 Radiation
/19")-513 Turbulence and Boundary Layer

Frocesses a

BOTANY

20-110
. 20.8-33

20)d-431

4

3'
3

3

Alai and Aciastic Problems 2

morp-AoKy ,f Algae 'IL 3

Marine Alkao , 2

1

CIVIL ENGINEERING

240-310 Elements of Environmental Health 3

240-420 Environmental Health tngineering 3

240-521 Environmental-Sanitar Ertgineering Lab 3 °

240-610 Introduction) to 1.ater and Seuage

Treatnent 3

ENTPGET/CS

330-329 Introduction to Fluid Mechanics 2

30-420 Fluid Mechanics V 3

330-628 Geophysical Fluid Dvrarics I .

. .

. S., BOTANY
GEOGRAPHY

.
Blum. J.L , Ph.D . Professor

416-432 maritino Transportation 3 Salamun. P J.. Ph.D.. Professor
414-433 Ec.-roric Geography of the Great Lakes 3 d

970-605 oncepts and Models in Limnology
970-611 ecent Advances in Linnology and ,

Oceanography ' 2

GRADLAT COURSES

BIOLOC

2 Maring Microbiology.

30

ETICS

2

3 7210 Advanced Fluid Mechanics I/II 3N 3

3 0-729, Ocean Dynamics 3

EOLOGICAL SCIENCES

22-734
422-737
422-961
422-973'

ZOOLOGY

Sedimentology
Marine Geology
Seminar in Sedimentology
Seminar in %eological Oceanography

1.

3

3 '

3

3

970-540 Marine Zoology 3

970-711d Lake -and Ocean Dynamics 2

970-717 Field Methods and Problems in Great.'
Lakes Research 2

970-929 Seminar Aquatic Biology 2

The instructional staff for the coursei listed
aboe consists of the following

ATMOSPHERIC SCIENCES

JEWon. Ph D . Assistant Professor.
Mflier, D.H., PIO.. Professor
Sikdar, D N.,' Ph D . Associate Professor

416.411- Phsical Climatology 3

416-456 meplod? of Climatology N 3

GEOLOGICAL SCIENCES, ,,so

.

422-005 \ Anatomy Coral Reef . 2

, 422-007 'ealth .he Sea 1

-422-150 trodu t n to ocean Sciences . 3

422-151 , Pan Sc ces Lab, 2

422-4160 ( 0 aftography 4 3

422-461 Oc rography Law 2

- 422-662 Ceoppysical Nploration Marine Lab 1

MATLF.IALS
r--- /

$911+453 Marino OorroAion Engineering

.

ZdOLOCY

3

976-301 ' Invertebrate Zoology 4

.970-515 L4mnol6Ay tec'ture 2

970-511 Limnolugv Lab. 1

970-514 Fishery Biology 3

2?2

CIVIL ENGINEEPIN9

Christensen, E.R., Ph.D., Assistant Profesitor
Huang. J.V:C Ph D., tssistsnt Professor
Lee. K.K., Ph D.. Professor

ENERGETICS

Lai. R Y.. Ph.D Associate Professor
r4

GEOGRAPHY

Bayer. K.. RPr, Associate Professor
'Sayer. H M Ph.D.. PrOfessar

GEOLOGICAL SCIENCE'

.11.

. Cherkauer. D,S . Ph.D , Associate Profrealbr
Kean, W.F.. Ph D . Assis4ant Professor
iaaca, N.P.. Ph D Professor
Pincus. Ph.D., Professor
Taylor, R.W.. Ph.D.. Assistant Professor
Kaczorowski. R.. Ph D.. Assistant Professor

a



ZOOLOGY

Brooks, A.S., Ph.D..
, Goggins, J R., Ph f ,

gapter, J.L., Ph.D.,
mdramer, 9,, Ph.D

Professor
'orden, C R , Ph.D..

Rearm, C.C., Ph.D.,

Asspciate Professor
Assistant Professor 4

Assistant Professor
. F , Distinguished

Professor

Associate Professor

4.

To obtain further Information:, address inquiries
to.

Dr. Gorge W. getilks, Dean
The daduate School
nlversity of Wisconsip-Milwauxee
P. O. BdX 413
,Milwaukee, Wisconsin 53201
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THE VIRGI%IA P.STITUTE OF MARINE SCIENCE
COLLEGE OF WILLIAM AN? MARY

Gloucester Point. Virginia 23062

The major facilities of the Virginia Institute of
Marine Scienci* (VIMS) are at Gloucester Point, on
the 'tort River across from Yorktown. A branch lab-
oratory at WaOhapreague on the ocean side of the ,

eastern shore of Virginia is primarily concerned
'with the dpvelopment of technAques for the aquacbl-
ture of hard.clams and bay scallops.

The Gloucester Point facility consists of several
permanent"bulidinga on a 35 acre site. Matthew Fon-
taine Maury Hall houses the Institute's Director's
office, an exhibit hall. and a marine science library
The newest and largest building, Richard Evelyn Byrd
Hall, has Laboratory and office space for various
etiology-pollurion programs, the environmental phys-

iplogy laboratory and the institute's computer center
,and classrooms. A demonstration aquaculture and
shellfish depuration laboratory is under construc-

tion. Other building* amused for offices, labora-
tories and shops. The field station at Wachapreague
includes ; dormitory for 30 students and four in'
structors complete with kitchen, bathroom, labora-

tory and classroom space All laboratories are in
Else ysar-round Excellent reference collections of

, fishes and invertebrates are available. A world,
wide collection of fish parasites is of partieullr

interest. '

VIHs operates an extensive fleet of research lees-.
*els. These include the 144-foot ocean going,R/V
Virginian. Sea, capable of extended operations at sea.
Her equipment includes radar, Loran "C". radios, a
tachometer, three laboratories and a full suite of

fishing and oyeanographic winches. Other well-
equipped vessels includethe Retriever (110 feet,

Tern (85 feet), Langley (80 fi,70.-TiThfinder (57

feet), and numerous =eller vessels.

The Institute has an ,extensive list Of modern
scientific equipment including a mass spectra:rater,
two altatron mitgoscopes (both scanning and crane -
mission) and s rophisticated,elecCronic omputing

center. Also on campus are a marine science librai'
containingtapproximstely'25,000 volumes an 1,500

serial titles, as well as hydraulic flume and a
' ripple tank These as well as a hydraulic model of

the James River located at Vicksburg, Mississippi
are available for research by qualified students.

VIHS offers the degrees of Master of Arts and
Doctor of Philosophy in Marine Science at the School
of MarineScience, College of William and Mary,
Williamsburg, Wginia. The great majority qf the

courses included are taught at Glouscester Point by
VIMS scientists so that students seldom_need to
visit tine campus at Williamsburg. Some elective' %.

courses are offered at William and Marv,

Majors in Biological Oceanography (Marine Biology).
General Oceanography (Physical. Chemical or Geologi-
cal areas), Fisheries Oceanography (Marine Fisheries
Biology), and Marine Affairs are available at both

levels Within these general areas, study of several
specialties maybe undertaken -- for example, Marine
Pollution Biology, Wetlands Ecology, etc! Though

the courses offered by the School are primarily for
graduate students, advanced undergraduates (,juniors

and seniors) nay participate. ,
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The following degrees are offered:.

1. M.A in Marine Science. gequirements. at

least 30 semester credits advanced work. including
six for M S. 560 (thesis), a minimum residence period
of orivcalendar year, presentation of a thesis', at

least six semester hours of one pertinent foreign
lsngusge or satisfactory performamce on an approved
'foreign language examinapn (Germain. French or Rus-
sian is usually recommended), andflecisfaotory per-
formanca on comprehensive exam nation,

2. PhD in Marine Science Requirements. a

minimum of three years of graduate study beyond the
baccalauredte (at least one soademic year b and the

first must be spent in continuous residtn
full-time student), course requir9enti dis-

cretion of the school, completion and de e of a

dleaertstion. reading knowledge'of two approved
foreign language?, and a comprehensite examination.

During the 1977-1978 atademlc year, VIMS gratste.

five master's and five doctoral degrees.
r

The following courses are offered in conjunction
with the above ptograms

341 Introduction to Physical Oceanography

502 Introduction to Chemical Oceanography

503 Introduction to Biological Oceanography
504 1ntroduction to Geological Oceanography

505 Problems in Marine Science

506 Introduction to Marine Science

547 Statistics for Marine Sciehtistri

508 Computer Programming=for Marine
Scientists

509 Computer Progkming for Marine
=

' Scientists 11 a

510 Marine and Freshwaar Invertebrat,es
512 Kline Brainy
513 Coastal Botany
5151 Copputet Applications in Marine Science

520 bitersture Scorch and Scientific Wrtting 1

560 Thesis 'Variable

601 Marin Science Seminar
4

1 -3

602 Advanced biological Oc.eadography 3

603 Ad anted Problems, in Marine iScience' 1-4

604 Bidlogy.of Selected Marine Invertebrates 3

3
3

3
3

1-4
3

3

1

.5
5

3

1
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605
604
607
608

609
610

Radiebiolog, 4

Fisheries4Oceanography 3

Marine MiCrobiology 5

Ichthyology 5

OceanograiAlc Instrumentation -
Pollutioh Biology 3

Austin, Ph.D., Associate Professor7ert--14

of Marine Science
Bieri, Rudolph H. Ph.D., Associate Prqfessor

of Marine Science
Boelch,-Donald F , Ph.D., Associate professor of

Marine Sciencg
611 Advanced Analytical Methods for Water

(*silty Studies
-Loon. John D . III. Ph.D., Associate Professor

of Marine Science
612 Parasites of Marine Organisms 5 Cpatagna, Michael, M S., Associate Profetsor
613 Marine Biogeography 3 of Marine Science
614 Coastal Processes. 3' Dupaul, William D , Ph.D Associate Professor
615 Embryolowtlf.Marine Invertebrates of Marine Science
616 Dynamics of Coastal, Geomorphology 3 Evans' David A Ph.D , Associate Professor of
617 Engineering Structures.and EnvIromtental MarineScience

Effects 3 Goldsmah, Victor, Ph D Associate Professor
618 MarCer-Fishery Science 4 of Marine Science
619 Statistics for Marine Scientists II 3 Grant, George C., Ph D Associate Professor of
620 Environmental Physiology Marine Science
621 Chemical Oceanography 3 Huggett: Robert J.', Ph D., Asso'clatelfofessor
622 Environmental Physiology Laboratory 3 of Marine SZience
623 Topics' in Applied Marine Science Kuo, Albert Y.,'Ph.D.. Associate Professor of
624 Phys logy of Marine OrganisFb 5 . Marine Science
625i Hydr eohanics 3 peach, Joseph G , Ph D., Associate Ptofessor

; 626 Geoph sical Fluid Ortamics 3 of Marine Science
627 Advs ced Physical Oceanography .:

3 'MacIntyre, William G., Ph D., Associate Pofessor
628 Mi meteorology and Hydrology of the of Marine Science

Coastal Zone 3 Merriner, John V Ph D , Associate Professor of
629 Introduction to Sediment Transport 2 Wine Sclfhce
630 The Early Life History of Marine Fishes 4 hinday,...John C., P Associate Prtfessor of
631 Estuary and Shallow Water Hydrodynamics I 3 Marine Scien
632 Estuary and Shallow Water Hydrodynamics II 3 Musick, John , ph D Associate Professor of
633 Remote Singing of Environment 3 Marine Science
644 Population Dynamics 4 Neilson, Bruce J Ph.D associate. Professor of
641 Advanced Tethniques in Statistical Marine Science

Analysis Variable Roberts. Morris H , Jr 0 Ph.D Afsociate Pro;
644 Asrine Mycology le. 4 fessor of Marine Science
645 Marine Phytoplankton 3 Silbehorn, Gene H., Ph D., Alsociate Professor
646 Marine Zooplanktoir. 3 ofMarine Science
647 Matine Benthos

*.
3 Smith, Craig t , Ph,D., Associate Professor otr

648 ' Marine Prototoology 4 c't'arihe Science
644 Marine Resources in Public Affairs. 2 Theberge. N Bartlett. Jr.. Associate
650 Environmental Lay and Marine Affairs 1 1-4 Professor of Marine Science
65f Natural History of the Chesapeake Say Wass. Marvin L.. Ph.D., Associate Professor of

-- Physical . 3 Marine Science
652 Practical Application of Marine Resource Welch, Christopher S., Ph.D., Associate Professor

:Management Techniques 1-4
. of Martne Science

660 Dissertation Variable Zubkoff, Paul L., Ph.D , Associate Professor of
Marine Science

The instructional staff for the courses listed
above consrsts of the following

Andrews, Joy Do nald. Ph.D., Professor of Marine
Science

Bender, Michael E.. Ph D.,.?rofeasor of Marine
Science

Black. Robert E.L Ph.D.. Professor oG Biology
and Marine Science

Byrneo.Robert J,. PhD.,'Professor Of Marine
Science

Fang, Ching Seng, Ph D , Prpfessof of Marine
ecionCe

Ilargis. William J , Ph D , Dean and Professor
of Marine Science

Haven, Dexter S.. M
Science_

Hen, of marine Sciente,
Lynch, Maurice P...Ph.D,. Professor of Marine

Science
Nichols, Maynard M.% Ph D Professor of 'Marine

Science
Perkins. Frank 0.. Ph D , Professor of marine

Science
Van Engel. WEllar( A.. Ph.D., Professor of Marine

Science 1-

Webb, Xennth L Ph.D., Professor of Marine
Science -,

Zeigler. John TM.. Ph.D., Professor of Marine
Science

4,

Boehlert, George W., Ph D., Assistant Professor
of Marine Science

Burreson, Eug4ne M., Ph.D Assistant Professor
of Marine Science

Chen, Hsuan Shan. Ph.D.. Assistant Professor of
Marine Science

Cueman, Michael Ph D....Assistant Professor
of Marine Science

Diaz, Robett J., Ph.D.. Assistant Professor of
Marine Science

Dupuy, John L., Ph D., Assistant Professor of
maribe Science

Hass, Leonard W Ph.D , Assistant Professor
of Marine Science

Harris, Riala4d L.. Ph.D., Assistant Professor
of Marine ScAnce

Ho, Galles Chen-Sang, Ph.D., Assistant Professor
of Marine Science

Hobbs. Carl H.. IiI, M S , Assistan%,Professor.
Marine Science

Myer, Paul V., PhD., Assistant Professor of 4

Marine Science
Jordan, Robert A., Ph D.. Assistant Professor of

Marine Science
Kator, Howard. Ph.D., Assistant Professor of

Marine Science
&neuter, John V., Ph D., Assi stant Pr ofessor of

Marine Science
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Orth, Robatt J., Ph.D., Assiptant Professor of
Marine Science

Penhile. Polly A , Ph.D., Assistant Professor
of Marine Science

If Roller, Willia F , P11 D., Assistant FrOfm easor

of Marine Science
Ruddell, Craig L., Ph.D., Assistant Professor of

Marine Science
Rote ki, Evon Ph.D., Assistant Professor

f Marine Sc nee
Serafy, D. Keith, Assistant.,Professor of

Marritletence
Su, Ch h-W11, Ph.D , Assistant Professor of Marine

Science

I

Wardle, Wiliam J
Marine Science

.

, Ph.D., Assistant Professor of

Warinner, J. Ernest, III. M A,, Assistant Profes-
sor of Marine Sciegxe

wetzel. Richard L., Ph.D., Assistant Professor of`
'Marine tclence

Wojcik, Frank J , M S Assistant Professor of
Marine Science

.Barnard. Thomas A., Jr.,,it A., Instructor in

.Marine Science
Boco. Cynthia L., H.A..'Instructor in Marine

Science
Cerco, Carl, F., 4.S., Instructor In Marine Science
Cornell; .Elizabeth A , 4,S., Instructor in Marine

Science
Dawes./Ceorge B A., Instru ctor ip Marine

Science
.Gordon. Hayden H., M.S., instructor irtHarine

Science
4

Hershmer, Carl, Ph D., Instructpr in Marine Sicience
Jones, J. Claiborne, M.A , instructor in Marine

Science .

Kilch. Linda R., M.S.. Instructor in Mirine
Science'

I..anier, James A., III, M.A., instructor in Marine

Science -

Lucy,ion A , MYA , Instructor in M4rine Science
tokens. Robert 3., 8.5 , Instructor in Marine

Science
Olney, John E., A. Instructor 4n Marine Science
Pleasant., John B , M.M.A.. Instructor in Marine

Science
Schmied, Ronald L., M.S.; Instructor 19Marine

Science
Shaw, Ginny Ii.. M.S Instructor In Marine

Science
Sulak. Kenneth J.k M.S . instructor in Marine

Science
Zwerner, David E,, M.A., Instructor in Marine

Science

-so

to'

To obtain further information, address inquitiea

'

Dr. William J Hargis, Jr.

Director
Virginia Institkite of Marine Science

Gloucester Point, Virginia ,23062
.c

s.

a
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VIRONIA POINTESINIC INSTITUTE
AND STATE UNIVERSITY

Blacksburg, Virginia 24061

Virginia Polytechnic Institute and State Univer-
sity has research and teaching facilities located
on the main campus in Blacksburg and has a =ALI
marine laboratory in Hampton, Virginia

Major campus research facilities in fisheries
include seven laboratories and a cold storage room
in Cheatham Hall, as well as a large equipment
storage building and a fish culture building. In

ocean'engineering, research facilities include a

towing tank for ship and submarine hydrodynamic
studies, a cavitation tankwr rotating ocean flow
basin, a large, low-speed wind tunnel for sir flow
simull6ion of hydrodynamic phenomena, and a wide

range of structural testing equipment. Two.small

power boats are used for studies on nearby de4p

lakes

The facility ae'Aampton, Virginia, InclZides a

;march laboratory, classroom and Mice space.
with estuarine research carried out using aci18-foot

electroshocking loopt and six smaller craft

The 'following degrees are offered

*
1. B S in Aerospa ce and Ocean Engineering Pe-

quirements. 204 quarter credits, including 30
credits of human/Iles and 18 cred;ta of approved

technical eIectiviea Twenty-six degrees were

awarded in 1978.

2. M.S. in Aerospace and Ocean Engineering. Re-

quirements '45 quarter credits, including nine-
15 for thesis, or non-the/is option, and oral emelt

ligation Nine degrees were awarded in 1978.

3. Ph.D in Aerospace Engine4ring with a specialty

in Ocean Engineering.' 1RequIrements 135 quarter

credits including 45-85 for thesis Three degrees

were awarded in 1978.

B'S.
400'

4, IS S. in Forestry and Wildlife with Fisheries

option. Requirements. 200 wrter credits includ-
ing mathematics through one year of calculus and
matrix algebra, statisticsocomputer science, 25
credits of physical science, 30 credits'of biologi-
cal science, 29 credits of fisheries and wildlife,
and 39 credits of humanities and ancisl sciences.
Fifteen degrees were awarded in 1979.

5. M S fn Fisheries and Wildlife Sciences Re;

quirements. 45 quarter credits lncludinks maximum
of 15 for thesis. a comprehensive examination, and
defense of thesis. Meets educational requirements
for certification by American Fisheries Society and
as fisheries biologist with U.S. civil Service

Commission. Four degrees were awa!ded in 1979.

6. Ph D. in Fisheries and Wildlife Sciences! Re-

quirements' 135 quarter credits including a maximum

of 0 for research and dissertation, qualifying
comprehensive preliminary exam, and dissertation
defenpe. ,Four degrees were awarded in 1949.
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The following courses are offero4 in conjunction
with thi above programs

N.

UNDERGRADUATE COURSES

AOE 3101 Fur of Aelo/Hydrodynamics 3

A08,3270 Vehicle Performance 3

AOE 3310 Ocean Engineering Models and Methods 3

AOE 3251 Structures I 3

A0E, 3152 bcean Engineering L aboritory 2

'AOE 3252 Structures II 3

A08 3210 Vehicle Vibration Analysis 3

Ave 3/53 Structures III , 3

ADE 3240 Vehicle Stability and Control 3

AGE 4240 Vehicle Stability and Control II , 3

A0E 43140 Boundary Layer snd Heat Transfer
AOE 4140 %Boundary Layer and Heat Transfer II
CEOL 4000 General Oceanography
AGE 4011 Design
AOE 4012 Design
A0E, 4500 Ocean Acoustics
ME 4310 Navel Architecture
ME 4330 Marine Engineering
HE 4140 Underwater VAlcIps
PAT 1001 Introduction to Forestry and Wildlife
?LW 1002 Introduction to Forestry and Wildlife
FIW 1003 Introduction to Forestry and Wildlife
FIW 3300 Introduction td Fisheries Science
FIW 3310 Fisheriel Science Lab
Fill 3500 Frincipies of Wildlife Management
FIW 3510. General Systems geology
FIW 3601' Outdoor Recreation
FIW. 4200 Fisheries Science
Fill 4210 Ichthyology 4
FIW 4300 Fisheries Management 4
Fill 4310 Aquaculture 3

3'
3

3

2

3

3

3

3

3

3 t
3

3

1
3

3

3

3

GRADUATE COURSES

5101 Advanced A4o/Hydrodynamics
5141 Boundary Layer Theory and Heat

Transfer.
5142 Boundary Layer Theory and Heat

Tranider
5970 Independent Study
6100 Three-dimensional Aero/Hydro-

dynamics
6310 Dynamics of the Ocean
6320 Hydromechanics of Aquatic Animal

Motion

AOE
A0E,

AOE

t

The Instructional staff for the courses listed
above consists of the following:

AEROSPACE AND OCEhk5%GINEUING

Anderson, Leonard, Ph D., Assistant Professor ,

Cliff, Eugene M., Ph.i., Associate Professor
Inger, George g., Ph D , Professor 1*

Jakubowski, Anton' K., Ph.D., Assistant"Professor
Kelley, Henry, Ph.D., Professor
Lewis, Clark H., Ph.D., Professor
Lutze, Frederick H., Ph.D., Associate Professor.
Magnuson, Allen, Ph.D., Associate Professor
Marchman,Janes F , Ph.D., Associate Professor
Rooney, David, Ph.D., Assistant Professor
Schets, Joseph A., Ph.D Professor and Degoart-
, ment Head

Sundkvistl, Carl, Ph D , Assistant Professor

ZISHERIES AND WILDLIFE

Cross, G.H., Ph.D., Associate 1orofeisor and.a
Department Head

Carling, DR , Ph D., Assistant Professor
Giles, R H , Jr., Ph.D., Professor
Helfrich, L A., Ph D., Assistant Professor
Neves, R J., Ph.D.,Assistant Leader, Virginia

Cooperative Fisheries R h Unit
Hey., J.J.,`Ph D , Assistant Professor
Nielsen, L.A., Ph.D., Assistant Professor
Pardue, G.B., Ph.D., Leader. Virel%! Cooperative

Fisheries Research Unit

*in

OUTDOOR RECREATIOq A,

Buhyoff, 0.'3., Ph D., Assistant Professor
Roggenbuck, J W , Ph.D., Assistant Professor

J D , Ph.D., Assistant Professor
3

3 To obtain further information, address inquiries
to.

3
AOE Arranged -
A0E

AOE
AOE

A0E
AOE
AOE
A08
AOE
AOE
AOE

6311 Theory of Stratified Flow
6312 Theory of Stratified Flow
5131 Vehicle Propulsion
5221 Vehicle Structures
5222. Vehicle Structures
5223 Vehicle Structures
5210 Dynamics of AerospeCe and Ocean

Vehicles
6241 Optimization techniques
6242 Optimization Techniques
5200 Fisheries Biology
5300 Fisheries Theory
5350 Fisheries and Wildlife Planning
5400 Wildlife Population Dynamics
5601 Outdoor Recreation Theory
5602 Practices in Outdoor Recreation 3

5603 Research in Outdoor Recreation 3

5970 Independent Study Arranged
5980 Advanced Fisheries Management 3

Fish Physiology and Nutrition
Mkrine Fisheries 3

A0E
AOt

, FIW

FIW

/111

FIW
FIW,
Fill
Fill
Fill

Fill

FIW

?IV

3

3

3

3

3

3

3

34
"1

3

3

4

4

3

4

3

or,

Dr. AlleeMagnuion
Departgent of Aertnapaceand OceanEngineering

Dr. Gerald .H. Cross, Head

Department of Fisheries and Wildlife Scienc
Virginia Polytechnic Institute and State

University
Blackiburg, Virginia 24061

ti

WALLA WALLA COLLEGE
College Plan, Washington 99324

The College offers marine science courses at its
mscine station on Puget Sound near Anacortes. Sup-
pvting. coriusework is offered on the main campus AV

29
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Coilege Place. Facklitiea for the maintenance and
use of marine organisms) in research are available
in the life science complex completed on the main
campus in 1967 The Waila Walla College Marine StaZ

.,tion provides two teaching and research laboratory
buildings serviced by a circus tlng salt-water s9a-
tem. In addition, the marine station operates a
research vessel, Ole 45-foot Seasta and has a 16-'
foot Boston t.taler. A number of smaller boats are
available for research'work associated with the
courses being offered Scuba equipment is available

The degree of M.S. in Biology with an emPhads in
marine biology is offered in the 9epartment of18iologv

Al k students =1st complete a minimum of 45 grad-
uate4proved credits, pass written and oral depart -
'mental examiiationa, and demonstrate abllitti to carry

out independent research fulfilling the thesis reo
quirement

The degree of.:m S. in Biology was awarded to slit
'candidates daring the 1978-1979 school 'year

The fo.lowin courses are offered in conjunction
with the above ograr

UNDERGRADtATE t.RSES

428
429
451
462
46)

' 464

467
468

470
. 474

Phyaiolog of the Algae
Limnology

Invertebrate Zoology
Ichthyology

Marine Botany
Animal Behavior
Biological Oceanography
Comparative PhySlology
Biophvaics
Marine Invertebrates

GRADLATE COURSES

510 Graduate Seminar 1

511 .Biosystematics
514 "'Symbiosis
525 Readings ip Physiology

526 Readings, in Invertebrate Zoology

28 Readings in Ecology
529 Readings in Symbiosis
530 Readings in Biosystematics
545 Thesis

4.

5

4

4
4

N

The instructional staff for the courses listed
above consists of the following:

4
4

4

4

4

4

8

BIOLOGY

Amlaner, Charles,. D Phil.. Assistal/Profeasor
Barnes, Ross 0.. Ph D , Research Associate

Professor
Dickson. Leal G., Ph D Associate Professor
Galusha, Joseph G., D Phil,. Associate Professor

and Chairman, Department of Biology
Grable, Albert' E., Ph.D., Associate Professor
McCloskey, Lawrence R., Ph.D., Professor
Rigby, Donald W Ph.D , Professor

PHYSICS 4

Barnett, Claude C., Ph D., Professor

277
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To obtain further infoguation, address inquiries

5° .

Chairman. Tjepartment of Biology

Walla Walla College
Colley Place, Washington 99324

5,

WASHINGTON TECHNICAL INSTITUTE
Vbshington, D C. 20008

Washington Teclipical Institute has an Environ-
-ental Science Department which offers a program of
technical training in Marine Science Technology.

ThepriEcipal teaching facility is the main cam-
pus at 4100 Connecticut Avenue, N.W., Washington,
D.C.

The field stations for research, laboratory. and
ship training are located at Wallops Island, Virginia,
and at Lewes. Delaware. Courses of study at these
two field stations arg`beffered throughout the summer

by the Marine Science Consortium. of which Washington
Technical Institute is a member. Equipment use and
handling is taught aboard the RIV Annandale, a 90-
foot vessel and aboard Boston Whalers and BIBT's.

Equipment includes salinometers, STD recorders.
turbidineters, Nansen bottles, Nisken samplers,
corers ani trawls. Scuba diving is offered during
the summer at the main campus, .

An Associate of Applied Science (AAS) degree is
offered.

C

The following courses are offered in conjunction
with the above program:

HC 101 General Chemistry I 4

HC 102 General Chemistry II 4

CT 105 Data Processing 4, 3

NE 105 Science of Man's Environment 4

NM 107 Biological Oceanography 6

GM 111 Technical Mathematics I
CM 112 TOchnil Mathematics II 3

am 113 Technic 1 Mathematics III 3

EE 101 Basic Electricity I 4

NE 2r1 Environmental Microbiology I 4

NE 212 Environmental Microbiology II 4

NM 201 Physical Oceanography I 4

NM 202 Physical Oceanography II 4

1ni Data Handling and Analysis 4

MM 206 Geological Oceanography 4

NE 211 Environmental Statistics 3

NE 212 Environmental Statistics II 3

GP 101 Physics I 4

15? 102 Physics Il 4

OP 103 Physics III

NE 145 Marine Instrumentation
NM 108 Scuba 3

s



The instructional staff for the courses listed
above consists of thfollowing.

Berryman. Matilene S , J.D.. Professor,
Jones, A. Jose, Ph D , AssocfSte Professor
Kakovitch, Thomas, M.S , Assistant Professor
Watt, Mamadou, Ph D , Assistant Professor

To obtain further information, address inquiries
to`

Chairman
,/ EtivEri5irEen-tir science Department

School of Agilculture a d Natural Resources
Washington Technical I titute
41,00 Connecticut Avert e, % W

Washington, D.0 20008

a

411,

,.WEBB INSTITUTE OF NAVAL ARCHITECTURE
Glen Cove, Sew YorK 11542

The College offers a course of study in naval
architecture and marine engineering to train and
educateyoung perlons who are interested in the de-
sign and construction of ships.

Sftcialized facilities include a 93-foot long
model basin with wave maker, a flow channel, a marine
engineering laboratory which includes operating com-
ponents of commonly encountered marine machinery and
a time-sharing computer faCility

The Bachelor of Science in Naval Architecture and
Marine EngingkrIng is offered by the institute.

The following courses are required in conjunction
with tNhe above prpgram

Vibrations
Practical Naval Architecture I
Practical Naval Architecture II
Ship Resistance and Propellers I
.Ship Resistance and Propellers II
Ibeoretical Naval Architecture I
Theoretical Naval Architecture If
Theoretical Naval Architecture III
Theory of Structures

' Ship Design I
Ship Design II
Miring Engineering I
Marine Engineering II
Marine Engineering III
Marine Engineering IV
Marine Engineering V
Hydrodynamics
Fluid Mechanics

These are in addition to required courses in
mathematics, science. basic engineeringeand the
humanities, which together with the above total l,8
credit hours required for the degree. All students
are enrolled full time

IP
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The instructional staff for thetourses listed
above consists of the following*

4

bond. Thomas H., M E E., Professor of Electrical
Engineering

Goldberg, Martin A% Ph D , Professor of
Engineering

Radler, Jacques 8 , S.M.. Research Pro'tessor of
"naval Architecture

Hamlin, Norman A., S.M., Research Professor of
.aval Architecture

HolmoJens T., M.S., Professor of Marine
Engineering

Nevitt, Cedric R S M., Profesior gf !naval

Architelture
Bowen, Alan 8 , M S , Associate ',lessor of

Marine Engineering
Ward, Lawrence W D.Sc , Professor of Engineering

To obtain further information, address inquiries
CO"

C b Rear Admiral, USN fgt.)
President

Webb Institute of NavalArchitecture
Glen Cove, New York 11542

WESTERN. COtiNECTICUT STATE COLLEGE
Danbury, Connecticut 06810

Within a radius of 30 miles, Danbury is sur-
rounded by lakes, ponds, and reservoirs in the
western part of Connecticut. We can early reach
the following aquatic environments. Lake Candiewood
(the third largest lake in Nev England) and Long
Island Sound.' A cooperative program exists be=
tween the Candlewood Lake Authotlty and the Western
Contlecticut State College Department of Earth, Space
and Environmental Sciences. We use their boats doing
research work, and provide scientific services for
them. We also use the boat facility of Schoontr
Inc. for the Long Island Sodnd study.

The major research equipment includes atomic ab-
sorption, Hansen bottles, bathythermegraph, salin-
ometer and cable, current meter, automatic oxygen
burette, light meter, Secchi disc. Van Dorn water
bottle, water analyzers, portable/field ion analy-
mer, gas chromatograph, handcorer, x-ray diffractom-
'eter, thin section machifie, grinder and polishers,
rock and mineral collection, orange-peel sampler,
oscilloseepes, teletypes, facsimile, ;441,o (high
frequency), Clarke-Bumpus plankton sampler, multiple
plankton sampler.

M A in Oceanography and Limnology is Ifeered by
the Department of Earth, Space and Environmental
Sciences. A total of 30 credits is required to
complete the degree. Two options are offered, with
thesis and without thesis A comprehensive exam-
idatlon for the degree,ls necessary. There have been
301students registered In this prograM since it began
tw years ago':

/
20 y" 4s



The following courses ar4 offered for this program

Required' Courses

ES 512 beneral Oceanography 3
,

ES 513 General Limno1ogy 3

ES 550' Seminar in Oceanography and Limnology 1-3

Elective Courses

BIO 513 Marine Biology
ES 505 Paleoecology
ES 507 Marine Ecology
ES 509 Coastal Oceanography -

ES 510 Navigation and Piloting
ES 531 Micropalontology
ES 533 Marine Geology
ES 534 Marine Meteorology
ES 535 Physical OCeanography and Limnolosv'
ES 536 Survey of Geophysics
ES 137 Aqueous Geochemistry
ES 551 Field Research irOceanography or

Limnology

ES 599 Student Developed Study

$S 591 Thesis
ES 400 Structural Geology
ES 420 Geophysical Hydrodynamics

st

3

3

3
3

3

3

3

3

3
3

3

1-3
I-A

6
4
4

The instructional staff for the coursei4listed
above consists of the- following:

Caldwel, Katherine, .K S., Assistant Professor
Chen,in, Ph D....Professor and Coordinator of

the Program
Ooldstein, Mel, Ph D., Chairman of the Department
Groff. Donald, Ph.D . Professor

To obtain further information,. address inquiries

to. .

Dr Jack Rudner, Dean
Graduate Studies and Extension Services
Western Connecticut State College
Danbury. Connecticut 04810

WESTERN KENTUCKY UNIVERSITY
Bowling Green, Kentucky 42101

Western Kentucky University is a charter member
of the Tech Aqua Consortium whish,operates the Teth
Aqua-Biological Station on Cinter Hill Reservoir near
CookeyilleTennessee. The Station offers five field
biology courses in each of two five -week summer ass-
sions including Local Flora, Freshwater Algae, Eco-
system Analysis. Freshwater Invertebrates, Ichthyol
ogy, and Limnology. The graduate program is in
Aquatic biology.

The degree offered is Maki. of Science.

The prerequisites for the hooter of'Science Pro-
gram are:

279

1. Minimum undergraduate grab point average of
-2.50 and a combined verbal - quantitative score wookif
Graduate Record Examination of at least 800.

2. Two courses each in physics and inorgAic chem-
istry and one course in organic chemistry.

Assistantships are awarded on a competitive basis.
Typically, stipends are also available during the

summer. Eligibility for an assistantship requires
a minimum undergraduate grade point average of 2.75.

To obtain further information, address inquiries
to

Dr. Herbert Shadowen
.Professor of Biology
Vestern Kentucky University

' Bowling Green, Kentucky 42101

l

WESTERN MICHIGAN 'UNIVERSITY

Kalamazoo. Michigan 49001

Western Michigan University offers opportunities
for graduate studehts in either biology or geology
to concentrate in aquatic sciences This may be in
the Great Lakes or in marine waters. Active teaching
and research programs in both areas are in progress.
Excellent laboratory facilities are available in both

departments Opportunities for summer field courses
exist in addition to the usual on- campus studies.

The University is a member of two consortles, each
of which has marine-oriented summer programs. These
lire Central States Universities, Inc., and Associated
Universities for International Education. The latter
operates out of St. John's College in Belize, British
Honduras.

The following dpgrees are offered. Concentrations
in marine-related aspects of either are possible.

1.'M A. in Biology. Requirements 30 credit hours
in biology and rebated areas and completion and de-

4ense of a thesis.

2. H A in Geology. Requirements. 30 credit hours

(as many as nine hours may be outside the department),
completion of a thesis, and defense of thesis.

The following sourses are offered In conjunction
with -the above programs. '

UNDERGRADUATE COURSES

Biol 301 Ecology 3

Geog 225 Introduction to Meteorology and
Climatology 4

teol 300 Oceanography

7 5.1
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UNDERGRADUATE AND GRADUATE COURSES

Biol 52S Biology of NonvascuIar Plants 3

Biol 541 Invertebrate zo 8), 3

Biol 543 Protozoology 3
Biol 553 Limnology 3

Biol 555 Physfological Ecology 3

Biol 557 Tropical. Mariqe Ecology 3

Biol 59$ Reading in Biology 1-3
Biol 599 Independent Studies in Biology 1-4

Geol 102 Special Problems in Earth Science 1-3

Geol 533 Invertebrate Paleontology 4

GeoI 535 Terrigeneous Depositional Systems
Ceol 543 Paleoecology
Geol 544 Environmental Geology 3

GRADUATE COURSES

Biol 601 iecial Investigations 2-6
Biol 602 Seminar (various ar s) 2-6

Geol 620 Marine Geology 3

Geol 634 Research in Geo/o v 1-4

Ceol 610 Geochemistry 3

Geol 612 Hydrogeology 3

Gaol 650 Sedimentary Petrology 3

r

To obtain further Information. address inquiries
to.

Lloyd J. Schmaltz
Professor'and Chairman
Department of Geology.
Western Michigan University
Kalamazoo, Michigan 49001

WESTERN WASHINGTON UNIVERSITY
Belling Washington 98225

4

Western Washington University offers an under-
graduate major in marine biology and master's pro-,
grams are available. The marine wtrk at W W.'
centers In the Department of Biologs of the oll ge
of Arts and Sciences, and in Huxley College n-

vironmental Studies The Sundquist marine Cabora-
tory Is located administratively undtr the Office
of Aquatic Studies, Director, Charles J. Flora '

The following courses are
with'the B.S degree program
Marine Biology concentration

, Western Washin on University-is administrator of '

the Leona M. Su uist Marine Laboratory at.Shannon
Point located in AniCortes. Washington. The labors-

' tory was established by the nal of Washington to
see a variety of its publicly supported colleges
and universities .Current members of the consortium
served are Eastein Washington University. Central
Washington University, The Evergreen State College,
Edmonds Community College, Everett Community' College,
Skagit Valley College, and Western Washington Unl-
veriity. Other consortium members may be added in
the future. Schools not in the consortium may use
the facility on a space available basis. Sundquist
Marine Laboratory is located on 73 forested acres
which includes a !Ave-acre freshwater Fake and more
than one-half mile of seawater frontage. The labora-
tory building has individual office-research spaces.
53 operstink seswaar table's, two student laborator-
ies, a lecture room, s shop and storage area. Micro-
scopes, sampling equipment of a great variety of.
sorra, testing gear,Atc. art available. Boats con-
sist of the following; a rubber Zodiac. a Boston
Whaler. is .navy whalers, an 1$41/2-foot Fiberfore
:laud, George, and a 34 foot by 12 foot diesel pow-
ered vessel called the Leona II.

110 credits)

Biology "120

biology 210
Biology 310
Biology 312
Biology 325
Biology 340
Biology A03
Biology 405
Biology 407

Biology 456
Biology 490
Biology 460
Or

Biology 461
Chemistry 121,

122, 123
Chemistry 251

Or

Chemistry 351,
352, 353

Physics 131
Math 220

of

Physics 121
Physics 122

ELECTIVES (und
the following

Biology 321
Biology 323

Biology 361

Biology 362

Biology 460
Biology 461
Biology 462
Biology'468
Biology 485

Chemistry 333
Chemislry 471
Chemistry 472
Geology 211
Geology 340
Huxley 321
Huxley 422
Huxiey 423

Physics 132
Physics 133

offered in conjunction
in Biology with a

(major concentration

The Science of Biology
The Science of Biology
The Biology of.Lower Organism's
Animal Biology

Ecology
Biometrics
Physiological Ecology of Animals
General Oce.rnography

Current Environment
Algae
Principles of/Organic Evolution
Invertebrate Zoology

5

5

5

5

5

5

5

5

3

5

4

5

Marine Invertebrate Zoology 5

General Chemistry I, II, liI 5 ea.

Elementary Organic ChemiStry 5

4, 4, 1"
Principles of Physics 4

Introduction to Calculus 5

College Algebra 5

Analytical Geometry and Calculus 5

er advisement -- to be choosen from '

list so as to total ateleast 22 credits)

Hereditary Biology Se

Cellular, Mollecular and Develop
mental Biology 5

Biology of Commercially Important
Marine Species 5

Field Triu in Commercial Fish-
eries 0.1c1 Fishery Laboratories 2

Invertebrate Zoology 5

Marine Invertebrate Zoology 5

Ichthyology - 5

Invertebrate Embryology 5

Historical and Philosophical
Perspectives of Biology 9.6

Introductory Apaly4ca1 Chemistry 5
Introductory Biochemistry 3
Introductory Biochemistry I

3

Physical Geology 5

GeologiCaI Oceanogtaphy 3

Oceanography and Marine Resources 3
Pollution and Marine Ecology 5

Techniques of Marine Analysis 4

Principles of Physics ' 5

Principles:of Physics 5

. .

The following.courses in the marine sciences
are offered by the Huxley College of Environmental
Science

Huxley 3214, b

280 29;)

Oceanography and Marine Resources
and Lab 5
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Huxley 330a, b Applied Ec.ologyAmmt'tob
Huxley 442 Pollution and Marine Analysis
Huxley 423 Techtiques of Marine Analys'is

Huxley 311 Introduction to Environmental
Planning

'Huxley 350a, b Introductien.to invironmental
Pollution and Lab

J61 / Water Pollution
436 . Enviranmental Impact Statements
3314. b&Applied Population Ecology and '

. Lab
365 knergy and Energy Re;ources
435 Ecosi3tems Analysis and modeling
463 Resource Eco-lonics
485 Resource Managelent

The Department of 1,e0loXv in the College of
'Sciences at W W.L, offers

Huxley
Hugley
Huxley

Huxley
Huxley
Huxley
Huxley

Geology 340 Geolo/ical oceanography

5

5

4

4

5,
4

6

5

4

44

Arts and

3 -

The Ina.lruLtional staft associated with the mat-tine
programs at Western is as follows

DEpARTMENa OF BIOLOGY

Broad. A Carter, Ph Ds, Professor
Dube. Maurice A., Ph Associate Professor
Fonda, Rishard W.. Ph D . Professor
Guthrie, Dan J Ph D 3 Assistant Professor
Hhrris, Martin J , Ph D., Assistant Professor
Rhoades, Fred M , H S .Jecturer '

Ross. June R.P Ph D , nofessor
Schneider, David E Ph D., Associate'Professor
Taylor. Ronald J., Ph Professor

EVXI,EY COLLEGE

Cook, Susan, Ph D , Assistant Professor
Smith, G..rky C .'Ph D , Assistant Professor

Summers.. Wiliian C ,'Ph D . Associate Professor
Webber. Herbert H Ph D., Associate Pfof!ssor

.DEPARTMEhT OF GEOLOGY

Schwartz, Maurice L., Ph D , trofessor,

Dd'ARTMENT or GEOGRAPHY/

Teric/h, Thomas A Ph D., Assistant Professor

tO
To obtain further information, address inquiries..

Charles I Flora, Director

Aquatic Studies Program
Western Washington Unfv'ersity
Bellingham. Washington /98225

11

WEST VIRGINIA UNIVERSITY
Morgantown, West Virginia 26506

The West Virginia University program in Marine
Science is part of the Marine SCience donsortium,
Inc The various courses in Marine Science are
only offered in the summer term., Laboratory.facil-
ities,inc.lude the Delaware Bay Marine Science Center
at Lewes. Delaware, the Wallops Island Marine Sci-
ence Center at Wallops IslandVirginia and the Lake .
Erie Marine Science Center at Erie, Pennsylvania.
Research vessels include the 90-foot R/V Annandale,
the 50-foot R/V Delaware Bay, the 40-foot R/V Chinco-
teague Bay. the 38-foot R/V Everett and the 34-foot
R/V Cat. Classrooms, yet and dry laboratories,
workshops, garages, dormatories. etc are part of

each center's facilities In addltion.all standard
oceanographic equipment is available,

The B S M.S., and PhD 'degrees in Biology,
Geology, and Wildlife Biology are offered with an
emphasis in marine sciences. However, degrees are
not offered in4he specific areas of oceanography
or marine biology.

5

The following courses are offered-

UNDERGRADrATE COURSES

Mar Sci 11.0

Mar, Sci 21i

Mar Sci. 212
Mar Sci. 221
Mar. Sci. 241
Mar Sgi. 250
Mar Sci.

Mat, Sci. 320
Max Sci. 331
Mary,tSci. 342

Mari Sci. 343
. Mar. Sci. 362
Mar. Sci. 398
Mar. Sci. 498

Introduction v. Oceanography
Field Methods in Oceanography
Navigation
Marine InSertebrates
Marine Biology
Management of,Wetland
Aquatic Ecology
Marine Microbiology
Chemical Oceanography
Marine Botany

.Marine Ichthyology
Marine Geology
Development of Marine Organisms
Topics in Marine Science

Wildlife

GR ADUATE coliksEs

Mar. Sc i. 500

Mar. Sci.. 530

mar Sci. 570
Mar Si!. 581
Mar Sci 598

Problems in Marine Science
Cosotsl Sedimentation
Research 0..ise
Great Lakes'Plankton
Topics in Marble Science

The instruCtional staff from Nest Virginia
versity consists of the following.

BIOLOGY

DeCosta. John. Pls.D . Associate Professor
Marshall. Joseph, Ph.D., Associate Professor

3

3

3

3

3

3

3

3

3

3

3

Uni-

GEOLOGY *e

Donaldson. Alan, Ph.D., Professor
Renton, John. Ph.D.. Associate Professor

WILDLIFE BIOLOGY

Michael, tdwin, Ph.D., Professor
Smith. Robert, Ph.D.. Professor

300
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3

3

3
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To obtain further information,

Joseph A. Marshall"
Department of Biology
Wept Virginia UnArersity

Morgantown, West Virginia '26506,
(304) 291-5201,

ad dreaa inquktl s The following degreesarelofered in Oceatio phy.

1. Sc D. in doeanography, offered j ntlys.
by W.H.O.I.and M.I.T. s

I

4
r

WOODS HOLE 40C

Woods Hole,

s

lI

RAMC .INSTITUTION
ssachusetts 02543

, . . a

. rd.' st the Institution encompasses the range
Of basic iencea as they apply to the marine env.lron-
Ivent4 biol physiCs,'chemistry, geology, and .

geophysics, as well as ocean engineering and marine
policy. Some 200 sclentists'and technicians' and a
dupport staff of about 700 are housed in'four large
laboratories and a variety'of smaller facilities
located in the viilae.of Wocids Hole and on the
nearby Qulssett Campus Another 75 people operate
three research vessels ranging from 177 to 7,45 feet
in length, the deep-diving submersible Alvin and .

mothership, and a .small coastal yehei Computer
pervices are provided within the Institution and
with neceidsry,linketa other institutions, and the
library fakilitielpeare shired with the Marine Biolog-

. ical Laboratory a64 supplamented.by sollectiqns of.
the Northe t Fisheries Center Of the National Marine
Fisher,' Se ice and the Branch.of Atlantic -Gulf of

Mexico Geoio y of the U.S. Geological Survey, all
located 1rdg Hole. The village is locatle on
the southwest corner of Caie Cod about 80 miles
smith of Boston.

.

The Woods Hole Oceanographic Institution, in con-
cert with the Massachusetts Irktitute of 4tOnology,
and- with Cooperation km several otIseOuhfliersities,
offers. graduate 'degree programs in'ocesnokftphy and

oceanographic engineering The M.I.T./W.H.jUgs.
Joint P gram is the prindiple.pathway for iNre ms-
jo 4 stiadenta entering graduate studies st
oods Hole . /

Students adm itted tctfie Joint Program in Ocean-
' ography/Iteanographic Engineering hsycoccess to the

4acilities and,thd staff, ap well as he extensive
physical facilities of both inatirations. All deci-
sions from admission to the conferring ofsthe dpgree
-- a single document issued by both institutions --
are made by concens4a of Joint M.I.T./W.11.0-I. com-
mittees. All students applying to the Woods Hole
Oceanographic Iostitutionlor graduate degree pro-
grams are firs considered for admission to the
Joint. Pros r For qualified students whose inter-
ests are n' best served by the Joint Program, pro.
grams dvanced study and research ma, be offered
by Woodi Hale Oceanographic Institution which

to the Ph D. in Oceanography; awarded by W H.O.I:
alone. oss-regiatration arrangements with Harvard

FI

!liver, and Brown University. and other less formal
coopers 1O1.0e agreements with the Biology and Geology
and GeophysicsDepartments-at Yale University and

. otheeschools. Agsdde.opportunitlei to develop spe-
cial academic study programs tailored to the indlvid-
uaL needs of the student...

,..
...

2. Ph.D. in Oceanography ifered by the'Wo s Hole

Oceanographic institution.1Students in either doctoral degree prograt may
concentrate in one or more of the following areas
biological oceanograOty, chemical oceanography,.
marine geology, marine geophysics or physical ocean- i
ography.

The usual ateu to a degre aore enter'the pro- .

--gram the summer preceding the 1-irst nadamic year
and work as a research ssaistInt in Woods Hole; fol-
low an- individually designed piogram of advanced ..

study end' earth "n preparation for a general exam-

filatAn Co taken before the third year (the gen-

eral ex& tion tests for a comprehensive knowledge
pi oceanography and ability to identify and explore

, research problems)Nand submit a.dissertation on
significant original theoretical or.experimenCal
research and conduct a oral defense of the thesis.

.

Each student formulates, with the assistance of

academic advisors (at least one from each institu- A
tion),.a program of studies Involving courses,
eminars, and,xesearch activities There are no
forma/ salarse requirements, but each degree candidate
is expected to gain some Degree of familiarity with
the principal areas of ocearrographydi in addition to,

demonstrating -a thorough knowledge of at least one

.msjor,fleid of specialization. Placa of residence
is determined by the studedtlrutiined program of
study and research.

Courses ayairable.to atddencs lit the above 'programs

include the many courses offered by the Massachusetts
Institute of T'echno'logy,, and most specifically those

cientes, and Metioroiogy. In addition

offered bylci:hy Departments of Biology, Earth and

' Planetary
the following course offerings are supplemented by
numerous sedinars and directed stulges based an the
individual needs of the students. Host spyrses are'
generally offereon an alternate year schedule and
are numbered and.given credit hours in accordance
with the M.I.T. system.

GRADUATE

h.43
7.44

7.45
7.46

7.04

7.419
12 72

12.73
12.74

12.75
f2.77

a 12.752
12.774

12.775
12.774

12 713

12.80
12 84

6COURSES IN OChANOGRAP

Introduktion to Biological Oceanography 9

Phytoplankt6n and Nutrient Cycling 9

Ecology of Oceanic Zooplankton 9

Benthoa and Fish . . 9

Topics in Physiology and Biochemistry"...
of Marine Animals '41'9

Sensory Mechanisms' of Elastric and
Magnetic Reception

Topics in Biological Oceanograp
Ocaanicjetrology
Introattion to Marine Geology
Wird Hicropaleontology
Marine Sediments -

Marine Geophysical Data Interpretation
Patleomsgnetiet

Planu. Anima}, and Sediments
Mari& Sediments Laboratory
Student Seminar in Marine Geology/

Geophysics
Advanced Statistical Methods and

Data Analysis
Marine Chemistry
Organic Geoched/stry

8
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12

6

9,

12
9

12

11,

9

12

6

6
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12.779 Seminar in Marine Chemistry 43

-1:19.8$1 Waves 9

19.842 Xesoscale Ocean Dynamics 12

19.851 r OvnaMics.of Shallow'Sea4 9

19.853 Zurbulence and Friction in the.Ocean

49:80' Surface and Internal Gravity Waves'

19.86 Sge general Circulation of the Oceans 9lt

19.87 Physlc)A Properties of StaN.Watsr 9

The ,ins r foul siaff,for the courses listed

.sbLve cons* of, the following'
DIERTWAT OF BIOLOGY / ,

....
e

Backus. Richard H., BiOlagist,114/Seninr Scientist
Caputzo. Judith M., Zoologist and Assistant

Scientist
Carey.,Francie G , Physiologist and Associate

Scientist
Gbidcac', Joel C., Biologist,and Associate

Scientist . .

Grassle.J. Frederick, Biologist and Associate
.

' Scientist
Grice, Gedrge D , Zoologist, Senior Scientist and

Chairman .

Guillardp Robert R.L , Botanidt and Senior Sci-

entist e r
Harbison, G. Richard, Biologist'and Associate
' Scientist

t

Hulburt. Edward M . Oblogist and Associate
.

Scientist
Jannasch, Holger W . Microbiologist and Senior

Scientist
KaimijnoAdrianus J Biophysicistand Associate

Scientist 4. 11'
....

Kanwisher, John W , siophysicist and Senior

Scientist
Madin. Laurence P., Zoologist and Assistant

Scftntiat .

.

Mann, Roger L.. Biologist and Assistant Scientist
Macus, ;Nancy H., Biologist and Assistant

' Scientist .

Murphy. Lynda S., Biologist and Assistant Scientist

Neiman, Robert J.. Biologist and Associate
Scientist

Ryther, John H., Marine Ecologist and Senior
Scientist

Sanders. Howard L , Biologist and Senior
Scientist

Scheltema. Rudolf S , Biologist and Associate

Scien;iat
Stegeean. John J.. Biologist and Associate

Scientist
Taylor, Craig D., Microbiologist and AssOciate

Scientist e

Teal. John M., Biologist and Senior'Sciefft
VaccatgaaRelph F., Biologist and Senior vv.:

ScilF'itat ' .

1Waterbury, John Is . 'Microbiologist . 4and
! ....

Scientist . .1,,,..,

Oataon, Stanley W , Microbiologist Aq. Senior

. .Scientist'
s

Weba, Peter H., ZooplAnkton 81i/eaglet and
.

AssO-
. Rate Scieneis4 .

DEPARTMENT OF CHEMISTStr
411.

Bacon. Michael P Chemical Oceanographer and

Assistant Scientist 5

Bowen. Vaughan. Geochemist and Senior Scientist
Brewer, Petef6G.. Geochemist and Senior Scientist
Deuser, Werner G.. Gootheeiat and Associate

Scientist

Far ington. Orgahic Geochemist and

Associate Scie;ktist

Gagosian, Robert B , Organic Chemist and Assn-

_ elate Scientist
Hunt, John M , Organic Chemist and Seniot

Scientist- '

Jenkins, William J , Phys4ist and Assnciate

Scientist
Cynthia L., Organic Geochemist and Assistant

cientist
Kantoura, Richard F.g., Chemical Oceanobrapher

and Assistant Scientist
Mottle Michael J., Geochemist and Assistant

Scientist
Nohkir Yoshiyuki, Geochemist and Assistant

Scientist
Sayies, Fred'erick L ceochemist and Associate

Scientist
Thompson, Geoffrey, &oct4mist, Senior Scientist

and Chairman
Wakehan. Stuart G., AnalytZtal Chemist and Aslis-

tent Scientist ""
Zafiridu.'Oliver C , Chemist and Associate

Scientist p

DEPARTMENT OP4HYSICAL OCEANOGRAPHY

Armi, Laurence D , Physical Oceanographer and

Assistant Scientist
Beardsley. Robert C Physical Oceanographer and

Associate Scientist
Briscoe. Melbourne G., Physical Oceanographer

and Aisociate Scientist
Bryden. Harry L., Physical Oceanographer and

Assistant Sciettist
Bunker, Andrew W ,Ileteorologist and Associate

Scientist
Csanady, Gabriel T.. Physical Oceanographer and

Senior Scientist
Fofcnoff, Nicholas P., Oceanographer and Senior

Scientist

Georgi, Daniel T Physical Oceanigrapher and

.Assistant Scientist
Haidvogel., Dale B , Physical Oceanographer and

Assistant Scientist
Hogg, Nelson G., Physical Oceanographer and
,' Associate Scientist
Joyce. Terrence M., Physical Oceanographer and

Associate Scientist
Luyten, James R., Physical Oceanographer and ,

Associate Scientist
McCartney, Michael S., Physical Oceanographer

and Assistant Scientist
McComas, C. Henry, III, Physical Oceansigrepier

and Assistant Scientist
Miller, Arthur R., Physical Oceanographer and

Asiociate Scientist
tOwens, W. Brechner, Physical Oceanographer and

Associate Scientist
Pedloaky, Joseph, Physical Oceanographer and

}Senior Scientist
zdifnes. Peter Theoretical Oceanographer and

Senior Scientist
Richardson. PhW5 L.. Physical. Oceanographer and

ASsociate SCientist
Schmitt, William J., Jr., Physical Oceanographer

..A2vAsionciate Scientist
Stotriett Henry M., Physical Oceanographer and

Sem)6r Scientist
Warren, Bruce A , Physical Oceanographer and

Senior Scientist
Whitehead, John A., Jr., Physicist and Associate

Scientist
Worthidgton, L. Valentine, Physical Oceanographer,

Senior Scientist and Chairman
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DEPARTMENT OP GEOLOGY AND GEOPHYSICS

Aubrey, David C Geological Oceanographer alq
Assistant Scientiit

Beckerle. John t., Physicist and Associate
Scientist

Bggggrep, William A , Microp aleontologist and
Senior Scientist

&win, Cajol 0., Geologist and Senior Scientist
Bryan. Wilfred B.. Petrologist and Associate

Scientist
Denham. Charles R Geophysicist std Associate

Scientist
Ditk, Henry J.5.. Geologist and Assistant

Scientist

Ewing, John I., Geophysicist, Senior Scientist
and Chairman '

Haqk bilal U Micropaleontologist and Associate
Scientist

Heirtgler, James R . Geophysicist nd

Scientist

Hollister, Charles D , Marine GeOrsistand
Associate Scientist

Honjo, Susumu, Marine Geologist and Associate
Scientipt

Johnson. David A , Sedinentologist, Micropaleon-
tologist end Associate Scientist

Lohnatn George P Micropaleontologist and
Associate Scientist

Milliman, John Q , Marine Geologist and Associate
Scientist

Purdy, G. Michael, Marine Geophysicist and Assisi
cant Scientist

Rots, David A Geological Oceanographer and
Associate Scientist

Schouten, Hans A , Geophysicist and Associate
Scilntist

Stephen, Ralph A , Geophysicist and Assistant
Scientist

Tucholke, Brian E., :Marine Geologist and Asso-
ciate Scientist

Uchupi, Elizar. Geologist and Associate Scientist
von Herren, Richard P , Geophysicist and Senior

Scientist

1111'

OCEAHUGRAPHICENGINEERINC

Joint degree programs*are Offered by the Woods
Hole Oceanographic. Institution and the/Massachusetts
Institute of Technology for students interested in
applying a basic engineering knowledge to understand-
ing and solving problems related to oceanography
The program is conducted jointly by the two institu-
tions through the Department of Ocean Engineelingay
W.H.O.I. and through any one of the following engi
:leering departments at M.I.T. : Chemical Engineering.
Civil' Engineering, Electrical Engineering and Compu-
ter Sciences, Materials Science and Engineering,
MeChanical Engineering, or Ocean Engineerihg

The following degrees are offered:

1, En ineer's decree in Oceanographic En ineerin

(degree designates basic engineering discipline, e g.,

"Electrical Engineer "), offereA(jointly by W.H 0 I.
and M.I.T..

2. Ph.D and Sc.D. in Oceanographic Engineering
offered jointly by W.H2O.I and M.I.T.

'Specific degree requirements vary slightly de-
pending on the student's department Affiliation at
MaI.T. In general. however, all students for the
Engineer's degree will be expected to.

284

01 '
I. meet all formal requirements of the pertinent

4 1.1, deportment. which normally ce4pg a minimum
of three academic terms of residence at 4.1 1,,
primariln, enrolled in required enghleering mousses,

*
..,,,, .

2 Be in residence at W H 0.1 for the first two
summers kincludes entering program in June instead
of September) participating in an-going research
activities, , .

3 Gain exposure to oceanography and oceanographic
engine ring by taking ocearrreiated courses tat ieast .
two)*afid workiqg as a.research assistant on ocean,
ographiE projects.

Preparing a thesis on an oceanographic engi-
retring_topic thatmeets the approval of co-advt$ors
from M 1-,T. and W H.O.I

5 Complete the program in three years.

Doctoral degree cardidaies normailv follow the
Same pattern of course requirsc'sents and residency

as the Engineer's degree candidates during theif
folst two years. 8y the end of their second year,
d Coral candidates wail ha'e had to pass a two-
part examination and presented an acceptable plan
for a dissertation At this time a student will
take up resident at the institution most convient
for carrying oo the dissertation research Doctoral
degree candi es are expected; under normal dircum-
stances, to complete the program in four years.

In addition to the many courses offered at the
Massachusetts Institute of Technology, students in
these programs are expected to take several of the
following oceanographic engineering courses offered
by W.H.O.I staff, as well as sort of the ocean-
ography courses listed under the oceanography degree
programs

GRADLATE COUSES IN oCEANOGRAPHA EwINEERING

13 4 Ocean and Seabed Acoustics 12

13.990-
991

13.992
Oceanographic Systems I and II
Marine Navigation, Positioning, and

Telemetry
13:994 Buoy Engineering
13 997 Principles of OteanOgraphic Instru-

ment Systems I - Measurement
Platforms 9

13.998 Principles of Oceanographic Instrument
Systems II - Sensors and Measure-
mtmts 12

12

lf-

9

DEPARTMENT OF OCEAN ENGINEERING

Ballard, Robert D., Geologist and Associate
Scientist

Berteaux, Herr! 0., Engineering Physicist and
Research 4ecialist

Frisk, George V , Phsicist and Assistant Scientist
Grant, William D., Coas:al Enginccring and Assis-,

tant Scientist
`Hays, Earl ,E Physicist, Senior Scientist and

Chairman
Mayor, James W., Jr., Mechanical Engineer and

Research Specialist
orr, Marshall H , Physicist and Associate

Scientist



so
,

Rosenfeld, Melvin A., Geologist and Senior Scien-
tist c,"

Smith, Woollcott K., Research Statistician and
Research Specialist

Spindel, Robert C., Electrical

Associate Scientist
Walden, Robert G., Electronics Engineer and

search Specialise.
Webb. Douglas C., Electrical Eng ineer and Senior '

Research Specialist
Weinstein, Ehud: Systems Engineer ant Assistant

Scientist
Williams, Albert 3 , III, PhMeist and Assoc.iat e4

Scientist

Engineer and

r
To obtain,further information, address inquiries

to: 1

I.'
A. Lawrence Veirson4 III
Assistant Dean for Graduate Studies
Woods Hole Oceanographic Institution
Woods Hole, qassachusetts 02543

Please see listing under massachubetts Institute
of Technology tpage 80) for additional information.
on the M.I T./W.H.0 I, Joint Program

e

r S.

YALE tNIVERSITY
New Haven. Connecticut. 06520

Instruction inrChe marine sciences is oilfered
principally in the.Departments of Geology and Geo-
phvaic and Bioiogy. There is also A jnint program.
in mar biology. with Woods, Hole Oceanographic,'
Insti tion, in which students may take courses or
doresearch %t either idstitutiOn. Am intetHepart-
mental prograt In geophysiEs is offered by the De-
partments of Geology and Geophysics and Engineering
and Applied Science .

,..0. ..m. .

The following degrees are offered'; . V

I. B.S. oft.A, generally after four -years of
undergraduatstudy 1

.. .

2. Ph.D., generally after four years of attedy and
.

research beyond the bachelor's level.

a

4

' The following courses are offered in conjunction
with the above programs.

.

UNDERGRADUATE COURSES 1;4

Bio 36.11 Ecology
Bio' 36b Evolutionary NoloAy
Bice 31b Biological Resources of the Ses
Bio 4I The Invertebrates
Bio 48b. Tropical Miring Ecology
G4G I2a Oceans
GUG 11b ion' Island Sound. Science and Ilse

04G 32 Chemistry of Natural Waters "' '

Ott 35a Introduction to Physical Oceanography
G4G 42b Marley Psleoecology And Environmental

Reconstruction

m

a

GRADUATE COURSES
4

e

Bio 336a, Ecology

61.41b Comparative.Aiphology and Phyloiency
of th"Invertebrates

Bio 348bi " Tropical Marine Biology

Blo 383a, b Seminar in Faleobloiogy of.the MoIlusci

. Bio 384a Paleobiology of Fishes

2lib Marine Paleoecology and Environmental

Reconstruction
G6G 120a Physics of the Earth's Surface
G6G 233a Geophysical Fluid Dynamics
G&G 2341 Advanced Physical Oceanography
G6G 337b Oceanographic Measurements and

Observations
G60 263b' Physical Chemistry of Sedimentary

Preirceisq0

GCC. 240b Marine a&d Surfloist Geothristry

The instructional staf* for the courses listed
above inc2udea the following.

tIOLOGY

4, "4. '

Hartman, W.D., Ph D., Associate Professor,
merriman, D , Ph D., Associate Professor
Ramus, J.S., Ph D , Asslitant Professor

Thomson, K.S., Ph.D., Associate Professor
'Trench, R., Ph.D . Assistant Professor
Waterman, T.H., Ph.D , Professor

4.

r. GEOLOGY AND GEOPHYSICS

Berner, R.A., P#D., Professor
Gordon, R.B D.Eng., Professor
Rhoads, D.C.,D.C., Ph.r., Associate Prolessqr
Rossby, H I , Ph.D i-Aasistant Professor
Turekian. K.K , Ph:D., Professor
Veronis, G-, Ph.D., Professor

To obtain further information. address inquiries
to the Director of Graduate Stodies In themdepartment.
of interest.

e?"

1.

285 :04

tr.


